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SUGGESTIONS FOE INVENTORS. 

There are at least two classes of inventors which are 
widely distinguished from each other in two important 
particulars. Inventors of one class are brimful of 
ideas, and are able to make choice of a large number 
of valuable subjects for invention, and seldom or 
never seek suggestions. Inventors of the other class 
are ingenious, able to invent when they see a neces- 
sity for it, but have not an exhaustless fountain of 
ideas, and are, therefore, dependent upon what they 
can obtain from others in the way of suggestions. For 
the latter class, who frequently inquire as to what in- 
ventions are needed, or how to go about it to get this 
valuable information, the following hints are given. 

An inventor who has neither a large fortune nor ex- 
haustless patience can make greater progress by work- 
ing out small, simple inventions than by attempting 
great things. Here are a few subjects on which in- 
ventors of this class can work : 

Bicycles, although brought to great perfection, seem 
to us to require something neater and better than the 
endless chain and sprocket wheel for connecting the 
crank shaft and drive wheel. Rowboats, especially 
such as are used by sea-going vessels, ought to be pro- 
vided with better means of propulsion than the ancient 
oar. Such means should be something like the modern 
screw propeller, substituting man power for steam 
power. The important part of this invention would 
lie in the motor to be operated by the men. It should 
be very simple and so constructed that, although un- 
used and exposed to the weather, it would still be 
ready for instant use at any time. The same device 
would apply to pleasure boats. 

In these days apartment houses and flats are exten- 
sively used for dwelling places, and where room is 
economized to such an extent, furniture should be 
made to conform to the conditions : that is, to facilitate 
the delivery of furniture to such places and for con- 
venience in moving, house cleaning, storage, etc., the 
furniture should all be made so as to knock down and 
fold up flat or nearly so. The parts of each piece of 
furniture should be connected so that they will not be- 
come separated and mismatched or lost, and when set 
up ready for use, the furniture should resemble that in 
common use to such an extent that the difference 
would not be readily noticeable. 

Any good food product made in a new form and put 
up in an attractive shape takes well, and large fortunes 
are being made on this class of inventions. Articles 
of wearing apparel, especially those used by ladies, if 
novel and pleasing, go without much urging. Pocket 
conveniences for ladies or gentlemen are apt to prove 
profitable ; toys are an unending source of profit to the 
inventor who strikes a vein of " taking" things, and 
so we might go on with an endless variety of subjects, 
great and small, which only await the wideawake in- 
ventor. 
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JUPITER'S NEW MOON. 

The discovery of a new secondary planet is au event 
of no small importance in the world of astronomy. 
The fifth moon of Jupiter came into the ken of the 
great Lick telescope a few days ago quite as unex- 
pectedly as the two satellites of Mars swam into the 
field of the Washington telescope in 1877. Neither E. 
E. Barnard nor Asaph Hall was looking for new or 
hitherto unseen worlds when they achieved immor- 
tality by a keenness of vision which enabled their 
practiced eyes and trained intellects to perceive what 
had escaped a host of other observers in the same 
field. 

The discovery of the new Jovian satellite disturbs 
that nice geometrical progression which aided students 
to memorize the number of moons belonging to the 
solar system. Beginning with the earth and proceed- 
ing outwardly the account stood as follows : The earth 
one, Mars two, Jupiter four, Saturn eight, Uranus four, 
and Neptune one, total twenty. We might reason- 
ably hope to find another satellite revolving around 
Neptune, thus perfecting the geometrical sequence, 
but the harmony of arrangement is utterly destroyed 
by the intrusion of Barnard's fifth satellite among 
Jupiter's moons. 

Questions at once arise in the mind of the physicist, 
What is the meaning of this little lunar world ? 
What relation does it sustain to the Jovian system ? 
What light does it throw upon the process of world 
making ? Are Jupiter and the other giant planets 
still engaged in throwing off new masses from their 
bulging equators ? 

The rapid diurnal rotation of both Jupiter and 
Saturn, giving objects on their surface an enormous 
centrifugal motion, lends color to the latter conjecture, 
and we notice that this theory has been broached by 
a writer in the Chicago Post. But is it tenable ? Ju- 
piter has long since cooled down from a gaseous to at 
least a semi-solid condition, and is about one-third 
heavier than water. It is true that the velocity of its 
diurnal motion has caused its equator to protrude so 
that the planet presents an oblate appearance in a 
telescope of moderate power, and measurements show 
that its equatorial diameter is 5,300 miles greater than 
its polar; but it is a simple problem to compute the 



centrifugal force of 26,000 miles per hour at the Jovian 
equator and compare it with the centripetal force of 
the planet's prodigious attracting mass. The latter 
greatly preponderates, and if calculations are not at 
fault, the giant planet has been holding itself firmly 
together for countless ages, and the active little world 
discovered by Barnard has been pursuing its rapid 
journey for a corresponding period of astronomical 
eons. 

We can better appreciate the significance, or per- 
haps we should say the insignificance, of this little 
moon by comparing it with the other Jovian satellites 
and our own moon. With the exception of the mi- 
nute orbs moving around Mars, it is he smallest known 
satellite of the solar system. But there are many as- 
teroids which rival it in diminutiveness; these, however, 
are only half as far away as the Jovian system, and are 
not dimmed by proximity to his overpowering luster. 
Following is a table of Jupiter's moons — the outer four 
being copied from Young's " General Astronomy." 

Distance. Diameter. Period. 

Barnard's 113,000 100 12b. 

Io 261,000 2,500 Id. 18h. 

Europa 415,000 2,100 3d. 13h. 

Ganymede 664,000 3,550 7d. 4h. 

Calypso 1,167,000 2,960 16d. 17h. 

The second column gives the distance in miles from 
the center of the planet. A s Jupiter has a diameter of 
86,000 miles, Barnard's moon is only 70,000 miles from 
its surface, or less than one-third the distance of our 
moon from the earth. As our moon is 240,000 miles 
distant, has a diameter of 2,160 miles, and makes a 
siderial revolution in 27 days and 8 hours, it will 
be seen that it approximates the satellite Io in dis- 
tance from its primary, and Europa in size. But note 
the great disparity in periods. While Io, a little 
further away than the moon, darts around Jupiter in 
42 hours, our plodding satellite consumes 656 hours, or 
nearly sixteen times Io's period to accomplish a shorter 
journey. 

This is striking evidence of the overwhelming mass 
of Jupiter as compared with its retinue of satellites. 
While it would require but 50 of our moons to equal 
the bulk of the earth, and 81 to equal its mass, it would 
require 316 earths to equal the mass and 1,300 to equal 
the bulk of Jupiter. These Jovian moons, then, are 
forced to move with high centrifugal velocity to over- 
come the attractive power of the mighty central mass. 

Comparing these moons with some of the other 
planets, we find that Calypso has nearly the same 
diameter as Mercury, and Ganymede would equal the 
bulk of Mars if its diameter were 650 miles greater. 
Titan, the sixth moon of Saturn, is the only other 
satellite which equals Ganymede in size. 

Are these Jovian and Saturnian worlds, with nearly 
half the earth's diameter, inhabited ? Probably not. 
They may have low forms of animal and vegetable 
life, but the conditions do not seem favorable for 
the development of intelligent beings. If they have 
oceans and atmospheres, their vast primaries would 
produce such enormous tides that scarcely any por- 
tion of the habitable land would escape overflow. Of 
course we cannot even imagine the Barnard satellite 
to be the abode of life. A world only 100 miles or so 
in diameter parts with its heat very rapidly, and we 
may fairly assume that its surface is as cold as inter- 
stellar space. 

But suppose a human being were permitted to step 
upon the surface of Io, what a magnificent celestial 
panorama would be unrolled to his gaze ! Mighty 
Jupiter, with an apparent diameter 43 times that of 
our moon, would cover an area of the starry heavens 
20 degrees in diameter. He would hide the entire con- 
stellation of Orion at one time. Unlike the unchanging 
face of our dead moon, which reflects only 17 per cent 
of the sun's rays, his surface is covered with great 
masses of brilliant vapor swirling and rolling and 
heaving in billows of tremendous agitation and re- 
flecting 62 per cent of the sun's rays. And in addition, 
four balls, of lesser light, varying in size, and exhibit- 
ing all the phases from slender crescents to full-orbed 
globes, would be seen gliding across the heavens in a 
maze of intricate and rapid motions. 
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DREDGING THE HONOLULU HARBOR BAR. 

A matter of interest to engineers and of great value 
to commerce is the accomplishment of the work of 
cutting a channel 200 feet wide and 30 feet deep 
through the bar at the entrance of the harbor of Hon- 
olulu, Hawaiian Islands. 

The harbor is a deep, narrow channel, extending 
from the shore line out to the deep waters of the open 
sea — a distance of about 7,000 feet. It is flanked on 
both sides by extensive mud and sand flats, which are 
bounded on the seaward side by a line of coral reefs of 
irregular depth, upon which the surf is continually 
breaking. The width of the channel directly in front 
of the city is from 800 to 900 feet, gradually contracting 
to a width of about 450 feet at its mouth. The bar is 
situated near the outer end of the channel, is about 
1, 100 feet in length above the plane of 30 feet depth, 
and has on its apex a minimum depth of 21 feet at low 
tide. Inside of the bar, the depth of the harbor varies 
I from 18 to 39 feet. The average rise of ordinary tides 
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is one and seven-tenths feet ; of spring tides, two feet ; 
and of neap tides, one and two-tenths feet. 

In May, 1890, Mr. Lorrin A. Thurston, then the very 
able and progressive Minister of the Interior of the 
Hawaiian kingdom, commissioned Mr. Gr. F. Allardt, 
an eminent civil engineer from California, to investi- 
gate the subject of deepening the bar. The engineer 
was to report : "First, the proper method and plant 
necessary to remove the bar ; second, the estimated 
cost of the same ; and third, the proper method of 
thereafter keeping the channel open." 

Mr. Thurston having shortly afterward resigned, 
Mr. C. N. Spencer, the present Minister of the Interior, 
took up the work with great interest and has carried 
it to a successful conclusion. After a very careful 
examination, Mr. Allardt reported that the material in 
the bar, to a depth of 30 feet at low tide — ascertained 
by numerous borings made with an ordinary sand 
pump worked by hand — consisted of loose coral sand, 
with a few scattering pieces of coral. To secure a 
clear and indisputable depth of 30 feet, he estimated 
that the amount to be excavated would ultimately 
reach 60,000 cubic yards. 

The dredging operations of the United States gov- 
ernment in San Francisco Bay and Oakland Harbor, 
where the material is similar and where the hydraulic 
method of pumping it up and transporting it by water 
carriage through sheet iron pipes to the place of 
deposit has been very successful, furnished a basis for 
estimating the cost of similar work at Honolulu. 

The Hawaiian government was desirous of reclaim- 
ing a tract of about 28 acres of land in the eastern part 
of the harbor, at an average distance of 2, 500 feet from 
the bar. Taking into account the building of a levee 
around this tract, the greater cost of labor and coal, 
the increased expense of shipping the machinery of the 
dredger in detached parts from San Francisco, Mr. 
Allardt estimated the cost of deepening the channel at 
$98,000. Of this sum $65,000 was allowed for a dredging 
machine of the Von Schmidt pattern, $6,000 for cost of 
pipe, and the remaining $27,000 for dredging. 

He further suggested that to get the full benefit of a 
deeper channel across the bar an equal depth should 
be secured in the harbor itself. Accordingly, to obtain 
a uniform depth of 30 feet at low tide over all that 
portion of the harbor comprised within the line of 18 
feet depth, it would be necessary to excavate about 
640,000 cubic yards of material, which would be suf- 
ficient to reclaim and bring up to a suitable grade 
about 80 acres of land now useless for business pur- 
poses. 

Frequent soundings made on the bar during the 
past forty years show no material change in the depth 
of water, proving conclusively that during that period 
of time no appreciable movement of material has taken 
place either outside or inside of the bar, or on the bar 
itself. 

The Honolulu bar, like others in tidal waters, was 
probably formed by the action of opposing forces from 
within and without. In course of time these reached 
an equilibrium and resulted in the present permanent 
condition of the bar. It is probable that as this con- 
dition of equilibrium is disturbed by the artificial 
deepening of the bar the same forces will tend to fill it 
again to the normal depth. This will be very gradual, 
however. The concentrated ebb current will assist in 
scouring the channel and aid slightly to keep it open. 

In accordance with the advice of Mr. Allardt, the 
Hawaiian government gave the contract for building 
a Von Schmidt dredger to the Risdon Iron Works and 
San Francisco Bridge Company, jointly, for $65,000. 
This was commenced in July, 1891, and finished May 
30, 1892. It consists of # a flat-bottomed rectangular 
scow 100 feet long, 40 feet wide, and 9 feet deep, carry- 
ing a centrifugal pump driven by a pair of compound 
condensing engines of 350 horse power. There are also 
a pair of engines of 75 horse power for the cutter gear, 
and another pair of 75 horse power for the winches. 
All the engines and pumps exhaust into a surface con- 
denser. Steam is supplied by a pair of fire box boilers 
6 feet in diameter and 22 feet long. The pump is 
guaranteed to raise 10,000 cubic yards of coral sand 
or 60,000 yards of mud per month, but its actual ca- 
pacity is probably three times that amount. 

The contract for dredging was taken, by the same 
companies jointly which built the dredger, at $49,000, 
a sum considerably above the estimate, after a very 
careful personal examination of the bar by Mr. J. 
McMullan, the president of the San Francisco Bridge 
Company. 

The dredger commenced work on the 7th of April, 
but it was discovered immediately that some changes 
were necessary both in the machine and the methods 
of operating. The very considerable swell on the bar 
precluded the use of the rigid spuds or piles made for 
holding and regulating the progress of the dredger, and 
also made it impossible to use the rigid suction pipe 
built into a heavy hinged framework, extending from 
the front end of the scow. The use of the piles was 
discontinued after several had been broken, and a 
loose suction pipe was hung in chains under the for- 
ward projecting frame, with a play of 14 feet for the 
rise and fall due to the swell. The Risdon Iron Works 



have since taken out a patent to cover this feature. 
The scow was moored to several anchors on both sides 
of the channel. The fact, however, that the prevail- 
ing fresh trade wind blew very nearly in the direction 
of the axis of the channel, permitting the dredger to 
tail on to an anchor astern, was the principal element 
in favor of the accomplishment of the work. Had the 
wind been variable, the difficulties would have been 
almost, if not quite, insuperable. 

In this operation the Bowers patent cutter, inclos- 
ing the outer end of the suction pipe, has been useless. 
Fortunately, it has not been needed, as the bank of 
sand has been disintegrated by the indraught of the 
pump. From the time the dredger got fairly started 
on the 12th of June until the 27th of August the 
work progressed without interruption, night and day, 
except during several interruptions, when slight and 
usual repairs to the machinery were needed. On the 
last named date a channel of 100 feet wide, to a depth 
of 28 feet at low water, was entirely done, and there 
was but three days' work to finish a small portion on 
the outer eastern side to complete the channel to a 
width of 200 feet. One week's additional work in 
going over the entire area of the cut to reduce several 
28 feet deep lumps will leave a clear channel of 30 feet 
deep at low water. 

The Hawaiian government intends to go ahead at 
once to clear out the harbor to a depth of 30 feet to the 
present 18 foot line. As it is completely land-locked 
and the bottom is of soft mud, there will be no 
hindrance to the speedy conclusion of this excavation. 
Any possible filling in the harbor hereafter, or of the 
bar, can always be removed at once by the efficient 
dredger now in their possession. 

It is certain, therefore, that before the 15th of Sep- 
tember, the Hawaiians will possess one of the best pro- 
tected and most accessible harbors for deep draught 
vessels in the world. This is of especial interest in 
view of the discussions relative to the acquisition of a 
ready-made coaling station in the vicinity of Honolulu. 
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Tlie Tacoma and Steilacoora Electric Railway. 

Any one who has never ridden through the mighty 
forests of Washington can poorly form any commensu- 
rate idea of their vastness and density. Giant firs and 
cedars, three and four feet in diameter at the base, 
rise majestically to a height of three hundred feet, and 
so numerous are they it seems as if an additional tree 
could scarce find standing room. The warm climate 
and exhaustless moisture furnish unequaled growing 
weather the year round. As one looks into these 
woods, vision is obstructed at a short distance by what 
seems a solid wall of trees. 

But it was through no less impregnable a forest that 
the Tacoma and Steilacoom Railway Company chose 
its course, and taking the policy of the steam roads of 
the far West, followed a river canyon as far as pos- 
sible. At the time of its construction it was the long- 
est continuous electric line in the country; now it 
divides that honor with several others. 

It was in August, 1890, that construction was com- 
menced from the city of Tacoma to the town of Steila- 
coom, Washington, on the line that in many respects 
takes the lead among electric roads, especially in the 
character of country traversed. Its completion de- 
monstrated that such lines are a great factor in the 
development of a new country, and are a success both 
as to operating details and as a business proposition. 
The Tacoma and Steilacoom Railway Co. awarded 
the contract for the construction of their road to the 
Northwest Thomson-Houston Electric Company, of 
St. Paul, Minn., including the grading and laying of 
the track. The work was begun in August, 1890, and 
was completed and ready for operation on April 
1, 1891. The road commences at corner of K and 
Eleventh Streets, in the city of Tacoma, and runs 
west and south to the town of Steilacoom, a distance 
of thirteen miles. The country between the two 
towns is very rough and covered with a dense growth 
of giant fir and cedar trees, which had to be cut down 
for the right of way and the immense stumps blown 
out with giant powder. Hills were cut through in 
places to a depth of seventeen feet, and corresponding 
gullies filled up, and creeks crossed on long trestles, 
making a very expensive roadbed. The track is laid 
with forty-pound tee rail on fir ties, hewn from tim- 
ber cut off right of way. The poles are all of cedar, 
and were cut along the line. Ten miles of the road 
have bracket poles, and the other three in corporate 
limits have cross suspension. Leaving K Street, the 
car runs west through West Tacoma, a distance of 
two miles, to the power house. This section of the 
city two years ago was a forest. To-day it is the home 
of 3,000 people, and has ten miles of graded streets, a 
fine school house, stores, handsome houses, and water 
and electric lights. The power station and car house 
is a frame building on brick foundation, 120 by 125 
feet, including engine and dynamo house, 70 by 70 
feet, two stories in height, the upper story used by the 
offices and by the employes ; car barn 55 by 120 feet, 
with capacity for fifteen 30 foot cars, and boiler and 
fuel room 50 by 70 feet, the building being wired for 
fifty incandescent lights. The steam plant consists of 



one 250 horse power tandem compound non-condensing 
Mcintosh & Seymour engine, and two 125 horse power 
return tubular Erie steel boilers, with feed water 
heater, purifier, injector, deep well, and boiler pump. 

The electric plant consists of three 80 horse power 
Thomson-Houston railway generators. The switch 
board is made of black oak, the instruments being 
connected with polished copper rods on the front of 
board, presenting a very handsome appearance. The 
rolling stock consists of seven double truck motor cars, 
30 feet over all, each equipped with two 25 horse power 
T.-H. railway motors, and two open cars, each 
equipped with two 15 horse power waterproof motors. 
The dynamo room at the power house is finished in oil 
and has a traveling crane of ten tons capacity, built in 
Tacoma, after designs by Mr. Livermore, engineer in 
charge of construction. Leaving the power house, the 
road runs one mile west through an immense cut, 17 
feet deep and 1,200 feet long, descending an 8 per cent 
grade 1,500 feet long, then turns to the south and 
west and runs several miles through a dense forest of 
immense fir trees until, after descending a horseshoe 
curve on a 6 per cent grade for half a mile, the country 
opens out to a beautiful prairie dotted with dwarf firs 
and scrub oaks and covered with flowers and vines. 
Crossing this prairie for a mile, the road suddenly 
plunges down into an immense canyon, following the 
contour of the side on a five per cent grade for over a 
mile, making a most beautiful and romantic ride. At 
many points it was necessary to blast a roadway out 
of the mountain side, and as the car glides along its 
narrow path, winding around the jutting points of 
rock, the tree-covered mountains above afford a strik- 
ing contrast to the dashing water a hundred feet 
below. The canyon ride is one never to be forgotten. 
Reaching the bottom of the canyon, the river is crossed 
on a trestle 300 feet long, and the road winds along its 
banks for a mile and a half, and at last abruptly turn- 
ing a point, opens out onto Silver Beach and follows 
the shore of Puget Sound to the quaint old town of 
Steilacoom. 

The view here is magnificent. The car runs along 
only 20 feet above high water, giving the passengers a 
lovely view of the sound, with its deep blue waters 
shining like a mirror, its lovely islands, and in the 
background the grand, rugged summits of the Olympic 
mountains, always snow-covered and beautiful. Then 
up a 7 per cent grade into Steilacoom, the oldest town 
on Puget Sound, the early rendezvous of the Hudson 
Bay Company's employes, and a place of refuge for the 
adventurous white settlers during Indian wars. The 
road runs through the center of the town on a fine 
graded avenue and reaches the water on Union Ave- 
nue, where the company has built a handsome depot 
and restaurant. This road leads all others in distance 
to which power is transmitted from station, the Steila- 
coom end being eleven miles from the power house. 
This is successfully accomplished by a complete system 
of feeders and by using the waters of the sound and of 
a creek for a ground return. The construction and 
equipment of this road was done under the sole super- 
vision of S. B. Livermore, who has been an engineer of 
the railway department of the Thomson-Houston Elec- 
tric Company since March, 1889. — Street Railway 
Review, 



Cements, 
The following formulas have been devised by Eugene 
Dieterich : 

Cement of Pompeii, or Universal Cement 
Dissolve 8 ounces of sugar in 24 ounces of water in a 
glass flask on a water bath, and to the thin sirup add 
2 ounces of slaked lime, keep the mixture at a tempera- 
ture of about 70-75° C. for three days, shaking fre- 
quently, then cool, and decant the clear liquor. Di- 
lute 6J^ ounces of this liquor with as much water, and 
in the mixture steep 16 ounces of fine gelatine for three 
hours after heating to effect solution. Finally add to 
the mixture 1% ounces of glacial acetic acid and 15 
grains of pure carbolic acid. 

Diamond Cement. 

Oz, 

Fine gelatine o 

Water 4 

Glacial acetic acid 1 

Let these stand together for several hours, then heat 
to effect solution, and add 10 grains of carbolic acid to 
preserve the cement. 

Liquid Glue (Sydetikori). 
For this use 4 parts of the above mentioned sacchar- 
ated solution of lime and dissolve 6 parts of glue or 
gelatine in it as there directed. Then neutralize the 
lime with a third part of oxalic acid, and add carbolic 
acid, in the above mentioned proportion as a pre- 
servative. 

Cement for Porcelain. 

Twenty parts of white lead and 12 parts of pipeclay, 
carefully dried, are incorporated with 10 parts of boiled 
limseed oil, heated on a water bath. The cemented arti- 
cles are dried slowly in a warm place. — Pharm. Cen- 
tralhalle and Amer. Jour. Phar. 
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COMBINED CYCLING AND BOATING MACHINE. 

Land and water have been traveled over by vehicles 
or devices wherein each was adapted to its special 
sphere. Seldom have land and water been laid under 
contribution by a single mechanical device. It re- 
mained for the genius of a citizen of Chicago to devise 
a machine for both use and pleasure, which should en- 
able his fellows to traverse with great speed either 
land or water, proceeding readily from one on to the 
other. This Mr. Thore J. Olsen has done by means of 
a combined tricycle and boat, or boats, so connected 
that they operate together most perfectly on 
either element, although it takes but a mo- 
ment to separate the boat from the tricyle. 

In the accompanying sketch the machine 
is shown ready for use. It consists of twin 
boats rigidly connected and a tricycle con- 
nected to said boats so ingeniously arranged 
that the machine is propelled and steered 
by the same mechanism. This machine has 
the most perfect stability in either element, 
is light, sightly, and attractive, producing 
the liveliest interest when exhibited on ac- 
count of its originality. In this device the 
traveler may carry his necessary baggage, 
tools, and hunting and fishing tackle, yet 
the whole device without load weighs but 
from 50 to 75 pounds, and while it is ar- 
ranged to carry but one person on land, 
its buoyancy is such that it will carry two 
and sustain three or more persons on the 
water. Thus the traveler, the pleasure seek- 
er and the military man will not be hin- 
dered from reaching each his destination 
on account of floods, washed-away bridges 
or no bridges or pontoons. This device has 
been patented and its capacity and popu- 
larity demonstrated during a part of the past season. 
Further particulars with reference to this improve- 
ment may be obtained of Mr. T. J. Olsen, 427 W. 
Madison Street, Chicago. 



Alloy* of Iron or Steel and Nickel. 

A process of manufacturing nickel steel has been 
recently patented by Mr. E. F. Wood, of the Home- 
stead Steel Works. The invention concerns, chiefly, 
the method of introducing the nickel into the presence 
of the melted iron or 'steel and securing its [admixture 
therewith, and it consists in effecting the reduction of 
oxide of nickel in the presence of the fused iron or 
steel, either before or after the decarburization of the 
pig metal, by mixing the oxide of nickel with carbon 
and exhibiting the mixture to the metal fused or in 




tion in the basic process of decarburizing pig metal 
without any other change than the addition of the 
nickel bricks, and it is found preferable in the basic 
process to add the bricks after the addition of the lime- 
stone and before charging the pig iron, so as to bring 
the nickel bricks into more intimate contact with the 
melting iron or steel. 

When used in connection with the Bessemer process 
it is preferable to introduce the nickel additions into 
the iron ladle as the molten pig metal is being charged 
into the converter, if the iron were hot enough at that 
stage of the process • but as this is usually 
not the case, it is better to introduce the 
nickel brick into the Bessemer converter 
befor the molten metal is charged, no other 
change in the conduct of the Bessemer pro- 
cess being required • or the nickel bricks 
may be added to the Bessemer metal in the 
steel ladle at the end of the process, the 
steel being blown hot enough to cause the 
complete fusion of the bricks, in which case 
the nickel ore will be at once converted into 
metallic nickel and mingled with the liquid 
steel. 
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AN APPARATUS TO CONSUME SEWER GAS. 

An improved means of conducting away the gas from 
privy vaults, with the design of also making it availa- 
ble for illuminating purposes, is shown in the accom- 
panying illustration, and forms the subject of a patent 
issued to Mr. Jacob Eckhardt, of No. 3913 Vest Avenue, 
St. Louis, Mo. The top of the vault is covered with 
a tight-fitting, somewhat triangular-shaped hood, 
through which the receiving tubes of the vault de- 
scend, by means of close joints, so that the volatile 
gas will not escape from the hood into the tubes. A 
discharge pipe leads from the bottom of the vault to 
the sewer, and from the apex of the hood a pipe leads 
to an intermediate receiving chamber, from the top of 
which a pipe is extended to a coil in 
a heating chamber, and thence to 
the bottom of a storage tank. Any 
vapor mixed with the gas is design- 
ed to be condensed in and flow back 
from the intermediate chamber to 
the vault. A burner in the heat- 
ing chamber is connected by a pipe 
with the top of the storage tank, 
from which also extends a pipe for 
the supply of other burners, where 
the supply of gas from a system of 
connected vaults may be sufficient 
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ECKHARDT 1 S APPARATUS TO CONSUME SEWER GAS. 

to utilize it for illuminating purposes. The coil-heat- 
ing burner may be supplied with gas from other 
sources, if desired, and, the chamber being closed, an 
upward current is produced in the coil, while the gas 
is superheated so that it will not afterward deposit 
moisture. The apparatus is designed to be of especial 
value in getting rid of and rendering innoxious the 
very dangerous sewer gas, even where such gas cannot 
be turned to use. 



Moulds for casting iron can only be made in sand. 
Iron or other metallic moulds chill the iron and it does 
not fill well. The great heat at which iron melts will 
burn any other material, or will stick so as to break 
the mould. 



OLSEN'S CYCLING AND BOATING MACHINE. 

the process of fusion, so that the nickel ore may be 
reduced. The nickel oxide used may be any of the 
natural ores, or what is known as u artificial" nickel 
ore, which is preferable on account of the leanness of 
the natural ores, and generally analyzes about as fol- 
lows : Iron, 23-870; nickel, 48*230; phosphorus, 0007; 
silica, 1*900; sulphur, 0*264; copper, trace; oxygen and 
earthy matter, 25*729 per cent. 

The process of manufacture of this nickel steel differs 
only from the ordinary open hearth or Bessemer pro- 
cess in the manner of introducing the nickel, which is 
thus accomplished. The nickel addition is prepared 
by grinding or otherwise pulverizing the nickel oxide 
and then mixing it with powdered charcoal or coke in 
the proportions of about one part, by weight, of carbon 
with three parts, by weight, of pulverized nickel 
ore. If a lean natural ore is used, a smaller percent- 
age of carbonaceous matter will be required, and 
if the proportion of nickel in the material used is 
greater or less than before mentioned, the amount of 
carbonaceous matter should be correspondingly in- 
creased or diminished, the object of the carbon being 
to effect the reduction of the oxide of nickel, the exact 
proportions of carbon added being easily determined 
in practice. The nickel and carbon being intimately 
mixed, are formed into a plastic mass, with a sufficient 
quantity of some binding material, such as tar or sili- 
cate of soda, and this plastic material is formed into 
small masses, preferably bricks, which are compressed 
into a solid condition. The purpose of this pressure is 
to compact the materials, so that they can the more 
readily be kept immersed in the melted metal. It is 
preferable to previously dry the ore, so as to render 
the bricks more compact and to prevent the presence 
of water. The amount of oxide of nickel contained in 
these bricks can be readily determined by a previous 
analysis of the ore (natural or artificial) of which they 
are composed, and on the quantity of such bricks used 
with a given charge of metal will depend, of course, 
the percentage of nickel contained in the resulting 
product, which may vary in any desired degree, accord- 
ing to the character of the nickel iron or nickel steel to 
be manufactured, it being understood that an allow- 
ance should be made for the loss of about 10 per cent, 
of metallic nickel, which passes into the slag and is lost. 

The amount of this loss varies, however, somewhat 
with the different processes of iron or steel manufac- 
ture. 

The application of the process to the open hearth 
furnace is thus described : The open hearth furnace 
being suitably heated, a proper proportion of nickel- 
addition bricks is placed on the hearth, mixed with 
the charge of pig metal, which is so placed as to pre- 
vent the bricks rising to the surface of the metal as it 
melts, after which the open hearth process is carried 
on in the usual way, the decarburization of the pig 
metal and its subsequent recarburization, together 
with the addition of spiegeleisen or ferro-manganese, 
being conducted in the usual manner. The effect of 
introducing the nickel addition in the manner de- 
scribed is that the oxide of nickel is reduced in the 
presence of the melting or melted pig metal, and the 
metallic nickel thus produced becomes intimately 
mixed with the iron, while the earthy and foreign mat- 
ter of the nickel ore is melted and unites with the slag. 
The process applies also to the use of the nickel addi- 



Water Power Electricity. 

The description by the Electrical World of 
the most powerful plant in this country for 
the transmission of electric power is inter- 
esting. The plant is now in course of con- 
struction for the San Antonio Electric Light 
and Power Company in the San Antonio 
canyon, in Southern California. There is a 
minimum flow of 1,300' of water per minute, 
affording a head of about 400'. The water 
is brought to the power station through 
1,900' of 30" and 600' of 24" double riveted 
sheet iron pipe, which involves a loss of head by fric- 
tion of 12', leaving 390' effective head or running 
pressure. The power station is provided with four 
double nozzled Pelton wheels 34" in diameter coupled 
direct to the armature shafts of as many Westing- 
house alternating current generators of 200 horse 
power each. 

The current generated will be carried on two No. 7 
bare copper wires down the canyon to a point where 
they diverge, one running to Pomona, 15 miles, and 
the other to San Bernardino, 28 miles, covering by the 
return circuit in the latter case a distance of 56 miles. 
By means of transformers, the potentials will be 
raised at the generating station to 10,000 volts, and 
the current carried at this pressure to sub-stations just 
outside the cities named, where, by means of step- 
down transformers, it will be reduced to about 1,000 
volts and then distributed for both light and power 
purposes. 
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A NOVEL DESIGN FOE A BADGE. 
The badge design shown in the illustration, having 
an interior representation of a globe surrounded by a 
series of women's heads, has been patented by Mr. W. B. 

Munger, of 21 North 
Fifteenth Street, Har- 
risburg, Pa. The orna- 
mentation forms a re- 
bus, enigmatically ex- 
pressing ''World's 
Fair," while an eagle 
surmounts the body of 
the badge. 
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Luminosity of Vacuum 
Tubes. 

In the course of a dis- 
cussion before the Brit- 
ish Association on a pa- 
per by Prof. Schuster 
on " Primary and Sec- 
ondary Cells," Mr. 
Crookes stated that if 
a long vacuum tube 
containing oxygen ex- 



hausted to a point giving the greatest luminosity is 
held somewhere near a plate connected with one of the 
terminals of a high tension coil it becomes very lumin- 
ous. If the tube has been lighted and put in a cool, 
dark place, and thereafter held near a coil, it remains 
dark, and no amount of placing it near the coil will 
make it luminous. If the tube is rubbed, it suddenly 
flashes into luminosity, and remains so ; but if laid 
down in a dark room for an hour, it becomes non-sensi- 
tive again. It seemed to him that the gas inside the 
tube requires to be put in a state of disassociation. 
Prof. H. Von Helmholtz, who was one of the lions of 
the meeting, said he believed that in these vacuum 
tubes, if there is a little stratum of gas adhering to the 
surface there are always molecules, which can be 
separated into positive and negative. There is really 
a measurable stratum of air adhering to the interior 
of the glass tubes. If a rarefied vacuum is made, the 
greater part of that air goes away ; but there are 
always traces of gas left, even in the vacuum of a 
glass tube which is completely melted. 
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Wonders of Natural Gas. 

The Pittsburg Dispatch says : Pittsburg is again a 
great gas city. Never since the early days of natural 
gas has this precious fuel been so abundant. The 
prediction by the Dispatch at the disco v^ery of the 
Pinhook field that there was an abundance of gas for 
ten years has more than been fulfilled. With the ad- 
ditional discovery of the new field at Elizabeth, gas 
experts claim the outlook was never brighter. The 
Philadelphia Company, it is said, is even reaching 
out for contracts from manufacturers, a thing it has 
not done for several years. 

The men best posted claim there will be more gas in 
Pittsburg this winter than any time since the palmy 
days of the Murrysville and Gr ape ville" fields. Though 
gas is again plentiful, the value of it is thoroughly un- 
derstood. The prices now paid are the greatest ever 
known in the history of the business. The famous 
Snee well has been purchased by the Carnegie Steel 
Company, Limited. The exact amount paid by the 
company for this territory is not known, but the price 
asked by Mr. Snee for his famous well and the lease of 
3,500 acres of land was $150,000. 

The far-famed Hess well, which was the first discov- 
ered in the great Pinhook field, is now practically sup- 
plying all the Philadelphia Company's lines. From 
this one well is drawn the supply for the Brilliant 
and Herron Hill pumping stations and all the towns 
along the Allegheny River from Tarentum to Pitts- 
burg. Notwithstanding this tremendous strain, it is 
claimed 20 per cent of the gas is blowing off at the well. 
It is like the early days of natural gas, when the pres- 
sures were so high it was impossible to hold the full 
volume in the lines. A remarkable fact in regard to 
the Pinhook wells is that they have been constantly 
increasing in pressure since they were first drilled. 
This is especially true of the Pinhook wells that have 
been drilled near Milftown. They now gauge double 
what they did when completed. 

The Hess well is now acknowledged the largest gas 
well and greatest volume well that has ever been 
struck in any field. This is proved by the fact that it 
supplies nearly all the Philadelphia Company's lines. 
The well is actually doing more than any six wells the 
Philadelphia Company ever had in either the Murrys- 
ville or Grrapeville fields were ever able to do. At six 
o'clock on the evening of August 5 there was a line 
pressure of 987 pounds at the well. 

The Philadelphia Company has never had a line 
pressure equal to this since the days when the Murrys- 
ville and Grapeville fields were at their height. 

The drill has proved the enormous extent of the 
Pinhook field, though it has as yet set no limit to its 
richness. It is from 15 to 20 miles long, and no one 
yet knows how wide. With this field and the one at 
Elizabeth at the big Snee well, it shows more gas in 
sight for Pittsburg from these 
two new fields than ever before. 

Though the Philadelphia Com- 
pany was unable to come to 
terms with Mr. Snee, it pur- 
chased a farm in fee simple close 
to the Carnegie lease. One por- 
tion lies so close to the Snee well 
that the company is now putting 
up a rig within 125 feet of the 
great gasser. The supply al- 
ready assured in Pinhook, with 
what is expected there, puts 
not only this company, but the 
People's Company, in as good 
condition as ever. 



AN IMPROVED MECHANICAL MOVEMENT. 
The form of mechanical construction shown in the 
illustration is more especially designed to facilitate 
the conversion of reciprocating into rotary motion, at 
the same time avoiding all dead center positions. The 
improvement has been patented by Mr. Peter A. Bou- 
chet, of Merced, California. It will be seen that one of 
the shafts carries at its inner end a socket or sleeve in 
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BOUCHET'S MECHANICAL MOVEMENT. 

which slides a bar pivotally connected with the 
wrist pin of a crank arm attached to the end of 
another shaft turning in suitable bearings. The cen- 
ters of the shafts are eccentric to each other, and the 
wrist pin is connected by a link or pitman with a 
treadle, the operating of which turns both shafts. 



BREVICEPS MOSSAMBICUS. 

The picture of these strange creatures reminds one 
at first glance of rubber balls or stuffed pancakes. 
Their greatest length is \% inches, and their color is a 
dirty brown on top— sometimes spotted with black — 
and white underneath, a black band running down 
from each eye, and the center of the throat being 
black. On the tarsi of the hind legs there is a hard, 
sharp-edged callus, an instrument which is probably 
used by this slow creature, whose only means of loco- 
motion is crawling, to dig up termites, on which it is 
supposed to live. The smallness of its mouth, the 
shape and length of its tongue, the lack of teeth, etc., 
also seem to indicate that this is the nature of its food. 



The Fastest Bicycling. 

John S. Johnson, of Minnea- 
polis, on September 22, rode a 
mile on a kite-shaped mile track, 
at Independence, Mo., in 1 min- 
ute 56f seconds. Experienced 
timers and judges are said to 
have taken the record, to avoid 
possibility of error. Two horses 
hitched to sulkies used to en- 
courage the trotters in their 
work were selected to make the 
pace, one going to the half mile, 
while the other accompanied 
the wheelman over the latter 
part of the journey. Johnson 
set a record-breaking clip from 
the start, covering the first quar- 
ter in 29)£ seconds. The half 
was reached in 58f seconds, and 
here the tired horse pulled out. 
A fresh one came in front of the 
plucky rider. The three-quarter 

pole was reached in 1:28)^. It hardly seemed possible 
that the wheelman could keep up such a clip, but 
he never faltered, and finished the mile within two 
feet of the runner's sulky in the wonderful time of 
1:56}. This performance gives Johnson all the world's 
records from a quarter of a mile +.0 a mile, and demon- 
strates his superiority as a short distance rider. 




Brown or White Sugar. 

A question that will certainly open up considerable 
discussion in the future in the manufacture of beet 
sugar in the United States is, to know if all processes 
for the manufacture of white crystallized sugar at the 
factory are to be abandoned in face of the well organized 
syndicate of the American Sugar Refining Company, 
which evidently has greater facility for the refining of 
sugar than would be possible in an ordinary beet-sugar 
factory. 

Even in the present earty stages of the industry 
opinions appear to be very much divided. Some of the 
factories make a white crystallized sugar testing 99°, 
while others prefer confining their efforts to raw sugar 
manufacture and to sell their product to refiners who 
are willing to contract in advance for all sugar made. 
From want of space we are not able to enter into the 
question in detail. It is interesting, however, to call 
attention to a successful process of manufacturing 
white crystallized sugar at a low cost, and for which 
the machinery required costs but a few thousand dol- 
lars. A cleare is made with the sirup from multiple 
effect. This is concentrated to 36° B. at a temperature 
of 104° F. The cleare thus obtained is, in reality, a 
supersaturated sirup. The green sirup from masse 
cuite is swung out in centrifugals ; 10 per cent of the 
cleare above described is then added, during which 
time the outer surface of the centrifugal drum is heated 
with exhaust steam. The sirups running from cen- 
trifugals during this operation are subsequently mixed 
with sirups entering vacuum pan. Special steam in- 
jectors complete the sugar washing, and it is said that 
about 64 pounds white crystals, testing 99°, may be ex- 
tracted from 100 pounds masse cuite * 

It is interesting to compare this process with that of 
raw sugar extraction, considered on a basis of dollars 
and cents. For example, we may suppose that beets 
worked averaged 13 percent sugar. By American pro- 
cesses there may be extracted per ton of beets 150 
pounds brown sugar, testing at least 88°, and worth 2*6 
cents per pound, and 50 pounds of a second grade 
brown, which would have a ready market in New York 
at 2*3 cents per pound. The total value of these raw 
sugars would be about $5.05. On the other hand, by 
the process above described, from one ton of beets there 
could be extracted 129 pounds of high grade white cry- 
stallized sugar, testing 99°. At present market prices 
this would bring over 4 cents per pound, to which 
must be added 21 pounds of a lower grade sugar that 
would have a. steady market at 2*3 cents per pound. In 
this case the total value would not be less than $5. 60 
per pound. Thus there remains a difference of 55 
cents in favor of the process under consideration. For 
a cimpaign of 20,000 tons there would be a profit of 
$11,000. Just within what limits this figure is correct 
remains to be determined by practical experience. 
Whatever may be the results 
obtained, the experiment is 
worth trying. We shall be 
pleased to publish any practical 
data on this point that may be 
sent to us. 

By adopting above method of 
manufacture there need be no 
cause for Northern sugar makers 
to envy Southern sugar manu- 
facturers, who get a bounty upon 
sugar of 80 per cent test and of 
quality that may enter into im- 
mediate consumption. —Ed . — 
Sugar Beet. 



BREVICEPS M0SSAMBICUS.-(Natural size.) 

The home of this frog, of whose habits we know no- 
thing, [is the island of Mozambique and the adjacent 
mainland. 

The accompanying engraving is taken by the lllus- 
trirte Zeitung from the seventh volume of Brehm's 
" Thierleben," which has lately been completely re- 
vised by Dr. Boettger. 



Reports from the Great Fair. 

The list of British exhibitors 
in the industrial section, accord- 
ing to advices from Great Brit- 
ain, already numbers fully 5,000. 
The best exhibits will be those 
of pottery and dry goods. 

The bonds bear 6 per cent in- 
terest, dated November 1, 1898, 
payable on or before January 
1, 1894. They will be issued in 
denominations of $100, $500, 
$1,000, and $5,000. An estimate 
in the prospectus set forth that 
the probable receipts of the ex- 
position would be $34,500,000 and 
the disbursements $21,250,000. 

The attendance of visitors is 

increasing. On a recent Sunday 

15,000 persons passed through 

the turnstile. During the week 

the average daily attendance 

was 3,000. The officials regard 

these figures as a convincing argument in favor of 

keeping the exposition open Sunday. Most of the 

visitors to the park on Sunday are laboring men and 

their families. 



* Masse cuite is 8 to 10 per cent the weight of beets worked, which cor- 
responds to 200 pounds per ton. 
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Magnetic Particles from Auriferous Ores.* 

BY MR. WALTER B. BA88ETT. 

The demagnetizing of ores containing magnet- 
ite or magnetic pyrites has received considera- 
bly more attention in America than it has in Eng- 
land, and at the present moment there exist several 
methods of magnetic extraction in the former country 
which have attained more or less success in the treat- 
ment of granular magnetic ores. The great difficulty 
which lies in the way of devising a satisfactory pro- 
cess for treating these ores is the fact that, unless the 
particles are thoroughly disseminated, the magnetic 
grains, while attaching themselves to the magnets, are 
apt to inclose certain of the non-magnetic granules 
with them, and to carry them into the portion of the 
apparatus destined for the magnetic grains alone. 
This difficulty is more acutely felt when treating mag- 
netic pyrites or other ores possessed with only a feeble 
magnetic force, as the stream of magnetic particles 
must then be directed so close to the magnets that, 
unless the opposing forces are nicely balanced, there 
is great probability of error occurring. When the 
grains vary largely in size it is preferable to screen the 
ores before subjecting them to a magnetizing process, 
as it is obvious that extremely fine grains of matter are 
far less susceptible to the action of any force when act- 
ing through a medium, such as air or water, than are 
grains of a larger size. It therefore follows that an 
apparatus that is perfectly capable of refining an ore, 
the grains of which are of fairly uniform size, will fail 
to do so at one operation when there is a large dis- 
crepancy in the size of the particles to be treated. 

Experiments have been made on zinc slimes from a 
mine in the Pyrenees, where some difficulty was ex- 
perienced, owing to the quantity of magnetite present. 
In this case a successful treatment was effected by a 
dry process, but inasmuch as this involved drying the 
ores before demagnetizing them, an extra expense had 
hitherto been incurred. But the results of experiments 
have led the writer to believe that a slightly modified 
machine, constructed on this principle, will be able to 
cope with the slimes as they come from the grinding 
mills, without having to previously dry them. In the 
case of a sample of magnetic pyrites containing nickel- 
if erous ores the magnetic power possessed by the pyrites 
was so feeble that a stream of particles descending 
through water within one-half inch of a powerful 
magnet was not deflected appreciably, and in order to 
effect a magnetic separation the particles had to pass 
within one-eighth inch of the poles of the magnets. 
For ores of this class it is doubtful whether an eco- 
nomical magnetic separation can be effected, as with 
such a limited area open to the passage of the grains, 
as would necessarily be the case, the plant would have 
to be of very large size to treat ores in quantity. The 
simplest problem by far is the treatment of the so-called 
iron sands, found in many countries extending for 
miles along the seashore. These sands, with the excep- 
tion of portions where gravel is interspersed, have the 
grains of fairly uniform size, and, for the most part, 
with the rough edges rounded off by the action of the 
water. The grains of these sands, possessing a specific 
gravity of 5, will readily sink through water, and the 
separation of the magnetic from the non-magnetic 
grains can be easily effected through this medium. 

A great deal of difficulty has been felt in many auri- 
ferous districts in dealing with the ores for gold 
extraction by processes dependent on the action of 
specific gravity, owing to the fact that the specific 
gravity of magnetite is so high as to cause it to remain 
with the gold after the washing process has been per- 
formed. Many sea beaches in New Zealand and Cali- 
fornia are composed of alternate layers of magnetite 
and quartz sand, and after a period of heavy gales, 
when the surf has subjected the sands to a continual 
washing, the layers of magnetite and gold are found 
to be almost free from quartz sand, and the line of de- 
markation between the light colored sand deposited in 
fine weather and the black sand before mentioned is 
very plainly seen. It is at this time that the u beach 
comber," as the alluvial gold miner of the sea beaches 
is called, reaps his richest harvests. With his beach 
box, which is a combination of amalgamated copper 
plates and riffles worked with a stream of water, he 
washes the sands of his claim over and over again, and 
rarely finds that gold is absent from them. 

It is from these sands, when properly treated by a 
demagnetizing process, that the largest amount of 
gold may be obtained. Working on this principle the 
magnetite once and for all will be properly separated 
from the gold, and unless further deposits of gold are 
washed up from beyond low water, as some miners be- 
lieve, the whole of the sands may have all the gold 
contained therein extracted at a low cost and without 
the possibility of error. In many cases chemical pro- 
cesses can be substituted for the amalgamation and 
washing processes, but the problem as regards these 
may be summed up in a very few words as follows : 
Will the amount of gold obtained be from % ounce to 
1 ounce per ton ? If not, these processes may be dis- 
missed without further thought, as the writer believes 

* Abstract of paper read before the Federated Institution of Mining 
Engineers, September 7, 1892. 



that the cost of the most modern of the cyanide or 
chlorination systems, with the most favorable ad- 
juncts, cannot be brought below £1 per ton of ore 
treated, while many others cost a good deal more. 

With electro-magnets the cost of treatment when 
water power is procurable is estimated at Is. 6d. per 
ton, made up as follows : Attendant at turbines and 
dynamo, Is. per hour, or 3d. per ton ; attendant to 
feed sand to machine by means of a centrifugal pump, 
Is. per hour, or 3d. per ton ; attendant to remove the 
refined products, Is. per hour, or 3d. per ton ; depre- 
ciation of plant, repairs, renewals, balance of trade, 
charges and expenses, taken at 9d. per ton. Making 
a total of Is. 6d. per ton, a very small item when 
compared with the 20s. per ton of a direct chemical 
process ; while the fact that pure magnetite is ob- 
tained as a by-product should not be overlooked, 
when it is remembered that no better ore for the 
manufacture of steel exists than magnetite* 



A National Gallery of History and Art* 

Franklin W. Smith, of Boston, is the originator 
and promoter of a scheme which contemplates the 
erection of a national gallery of history and art in the 
city of Washington. The American people are in 
oceanic separation from all the remains of an older 
civilization, and notwithstanding the present facilities 
for transatlantic travel, there are many who, either 
from lack of time or money, must forego the culture 
and pleasure of a European trip, to say nothing of its 
educational advantages. By such people, the present 
scheme should be hailed with delight. In brief, the 
plan is as follows : To erect in Washington, D. C, in 
some commanding position, a range of galleries one 
story in height, terraced upon a hillside. The design 
prepared by Mr. James Renwick and Mr. Smith calls 
for eight historical galleries, viz., Egyptian, Assyrian, 
Greek, Roman, Byzantine, Mediaeval, Saracenic, and 
East Indian, these to be ranged below American gal 
leries for illustration of the history and portraiture of 
the United States, the group to be ultimately sur- 
mounted by a memorial parthenonic temple, an Ameri- 
can Walhalla, such as stands to-day in grandeur and 
beauty upon a hill top overlooking the Danube, a 
proud manifestation of the artistic inspiration and 
patriotism of the Bavarian people. It is proposed that 
the galleries shall inclose small parks in which con- 
structions of the above named types can be erected in 
full size. The galleries are to be filled with mural 
paintings illustrating the history of the people to 
which it is devoted. That Mr. Smith is not a vision- 
ary enthusiast is shown by the "Pompeia," the match- 
less restoration of the house of Pansa at Pompeii de- 
signed and built by Mr. Smith at Saratoga Springs, 
N. Y.,* and in the Villa Zorayda, his winter home op- 
posite the Ponce de Leon, in St» Augustine, Florida, a 
magnificent replica of parts of the Alhambra. 

The expense of a construction of this kind, though 
large, would by no means be as great as might be ex- 
pected from the ground plan. A conservative esti- 
mate places the cost of the galleries at $5,000,000, or 
$10,000,000 for the entire buildings. The following ex- 
tract from the prospectus will give an idea of the pro- 
posed plan of construction: 

44 The simple form and uniform construction of the 
buildings are advantageous for economy in construc- 
tion. The material proposed is economical to an ex- 
traordinary degree, compared with the imposing gov- 
ernmental and other constructions of the present time. 
It is a sand and Portland cement concrete, such as 
was used in the construction of the hotel Casa Monica, 
in St. Augustine (there with a small fraction of 
4 coquina ' or shell) ; and especially as used in the 
Pompeia at Saratoga Springs, on the exterior wall, for 
the pavement and in the interior for columns. It has 
been employed sufficiently to demonstrate its great 
solidity and strength, its increasing hardness beyond 
any natural stone, its resistance to cold at 16 degrees 
below zero, its capability to receive any required tint 
in color, and its cheapness against brickwork. This 
use of concrete has lately been familiar in cities for 
pavements which are exposed to the most severe action 
of frost. In its adoption we are returning not only to 
the examples of the ancients, but of modern Europe, 
where dwellings, bridges, and aqueducts are entirely 
built thereof." 

The educational value of an institution of this kind 
is unquestionable — the architecture, archaeology and 
the home life of the nations of antiquity and the mid- 
dle ages will be brought forward in a wonderfully 
realistic manner. The gain would be great from an 
aesthetic point of view and the establishment of an 
institution of this kind would appeal particularly to 
the traveled and the cultured. The field is open to 
America to eliminate by reproduction from all the 
gathered material of the ages precisely what is wanted 
for a grand representation of the past and the present, 
and in its advocacy the enlightened press of this coun- 
try has a cause worthy of its moral power, and in its 
aid wealth for its noblest use. The offices of the Pro- 
paganda for the National Gallery are located at 1419 
F Street, Washington, D. C. 

♦ Illustrated and described in Sypyi^MENT, No. 775. 



Recent Decisions Relating to Patents. 

ISSUE OF LETTERS. 

The issuance of a patent to two persons, as joint in- 
ventors, constitutes prima facie proof that the inven- 
tion was joint. 1. 

Under Rev. St. § 4,896, which provides that, if an in- 
ventor dies before a patent is granted him, the right 
of applying for and obtaining a patent shall vest in 
his personal representatives, a patent issued to an in- 
ventor after his death, he having died after making 
application for such patent, is void. 2. 

REISSUE OF LETTERS. 

A reissue whose purpose is to enlarge the claims of 
the original, to be valid, must be for the same inven- 
tion, and must show due diligence in discovering the 
mistake in the original, the lapse of two years being 
ordinarily taken as an abandonment of the new mat- 
ter to the public. 3. 

The claim of the original Topliff and Ely patent, No. 
122,079, was for '* separate rock rods, secured directly 
to the front and rear axles, to cause both ends of each 
spring to yield simultaneously." April 9, 1872, it was 
reissued, so as to claim " separate connecting rods se- 
cured directly to the hind axle and front bolster," etc. 
Held, that the reissue was valid, being allowed within 
four months, for the correction of a mistake which 
was obvious, since attaching the connecting rod to the 
front axle would prevent the axle being turned. 4. 

The second reissue of this patent, granted March 28, 
1876, is valid, as it is for the same invention, though 
the claim includes the side springs, and was applied 
for within two months from the first reissue, and be- 
fore any rights of third persons had attached. 5. 

PATENTABILITY— OPERATIVE DEVICE. 

Letters patent No. 336,043, issued February 9, 1886, 
to Percival Everett, claims : u A weighing machine, 
having an aperture for receiving a coin, a weighted 
lever, a dial, and index hand, and intermediate me- 
chanism connected with the same, and whereby the 
coin, when deposited in the receiver, shall operate the 
lever, and cause the hand to indicate the weight of 
the person or body being weighed." Held, that the 
claim is for the machine as a whole, having the parts 
mentioned, and as the patent refers to all parts neces- 
sary to make it complete and operative, the claim is to 
be read with reference to such known and described 
parts, and therefore covers an operative machine. 6. 

NOVELTY. 

Letters patent No. 386,458, to Vincent L. Ellbert, 
for an improvement in an apparatus for manufactur- 
ing water gas, describe* in claim 1, the combination 
of a combustion chamber, a superheater chamber, an 
arch located between the two, and provided with a 
series of legs forming separate passages leading from 
the combustion chamber to the superheater chamber* 
and a series of oil pipes opening through the outer wall 
of the cupola into the separate passages between the 
legs of the arch, substantially as described. Held, 
that this claim is void for want of novelty, in view of 
the prior state of the art, as shown by patents 253, 120, 
257,100, and 263,984, issued to Theodore G. Springer, 
January 31, April 25, and September 5, 1882, respect- 
ively, and by the " Jumbo cupola " used by the West 
Side Works, at Chicago, from 1883 to 1888. 7. 

The first two claims of letters patent 345,186, issued 
July 6, 1886, to David F. Stauffer, for apparatus for 
treating unbaked bretzels, containing as elements the 
generator, the perforated pipe leading from near the 
bottom of the generator, a perforated spray pipe, and a 
casing located over the carrier, all of which elements, 
each operating in the same way and for analogous 
purposes, being shown in prior patents, and no new 
or better results being obtained, are void for want of 
novelty. 8. 

Letters patent No. 323,162, issued July 28, 1885, to 
Emmit Gr. Latta, covering, in claims 2 and 3, a pedal 
bar coated with rubber, longitudinally grooved, so as 
to furnish two bearing surfaces on opposite sides of 
the groove, show no novelty over the English patents 
to Harrison (July, 1877) and to Jackson (January, 
1876). 9. 

1. Page Woven Wire Fence Co. v. Land, 49 Federal, 
936. 

2. De la Vergne Ref. Mfg. Co. v. Featherstone, 49 
Federal, 916. 

3. Topliff v. Topliff, 12 Supreme Court, 825. 

4. Topliff v. Topliff, 12 Supreme Court, 825. 

5. Topliff v. Topliff, 12 Supreme Court, 825. 

6. Am. Auto. Weighing Mach. Co. v. Blauvelt, 50 
Federal, 213. 

7. Ellbert v. St. Paul Gas Light Co., 50 Federal, 205. 

8. Stauffer v. Spangler, 50 Federal, 84. 

9. Pope Mfg. Co. v. Gormully & Jeffery Mfg. Co., 13 
Supreme Court, 637. 

. <<!>> 

The idea of using beet juices in steam boilers in- 
stead of water has again attracted some attention in 
Belgium. The juices are heated to 248° F., at which 
temperature there is no danger of sugar inversion. 
Steam obtained is used in regular way about the fac- 
tory. The thickened juice is subsequently reduced to 
a sirup in triple effect. 
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PLACES VISITED BY COLUMBUS IN THE WEST 
INDIES. 
The apparently exhaustive investigations which 
have been prosecuted within a few years past into all 
the details connected with the discovery of America 
by Christopher Columbus still leave much to be de- 
sired in the way of full and accurate information, such 
as is now everywhere sought, as we approach the four 
hundredth anniversary of that momentous event. 
There is no question, however, of the identification of 
the localities shown in our first page pictures, and 
their close association with the name and the do- 
ings of Columbus in all his voyages, which has made 
them memorable from that day to this. The pictures 
are from sketches drawn by our artist during a visit 
made a few years ago to these interesting localities, 
and offer a striking contrast to the scene which pre- 
sented itself to the Spaniards on their first landing — 
their eyes meeting pictures of a wild luxuriance of 
tropical vegetation and dense populations in almost 
childlike helplessness, while the landmarks they left 
have to-day a mediaeval appearance and a worn-out 
aspect suggestive rather of ancient than of modern 
history. 

Four of the pictures are of Santo Domingo scenes, 
including the old fort, the ruins of the house built by 
Diego Columbus, and the cathedral where it is certain 
the body of Columbus long rested, and where it is 
claimed the remains now are. The city is on the right 
bank of the Ozama River, at its mouth, looking south- 
ward toward the Caribbean Sea. It is the oldest ex- 
isting city founded by white men in the new world and 
was originally called New Isabella. Its population is 
at present about 6,000, and the ancient houses, such 
as are still standing, are remarkable for their solidity. 
Baracoa, where Columbus first landed in Cuba, and of 
which two views are given, is on the north side of the 
island, near its eastern end. The harbor is small but 
deep, and back of the town are high, craggy mountains 
of curious shape, the highest of which is called the 
Anvil of Baracoa. The houses are built of adobe, and 
the place is the center of a large fruit trade with the 
United States. 

Columbus discovered the island of St. Domingo, or 
Hayti, on his first voyage. Exactly what land he first 
sighted in the early morning of the 12th of October, 
1492, or about midnight between the 11th and 12th of 
October, has been a matter of a great deal of discus- 
sion. Five different islands are claimed as the locality 
of the first landing — Grand Turk, Mariguana, Watling, 
Cat, Samana — and in regard to none of them is the 
proof absolutely complete. On the third day, however, 
October 14, he lifted anchor, and for ten days sailed 
among the smaller islands of the archipelago. The 
Cuban coast was first struck on October 28, and then 
that of Hayti, on the northern side of which the ship 
of Columbus was wrecked, and out of her timbers was 
built a fort called La Navidad, where some forty of his 
men were left. With the rest of his company and the 
two smaller vessels the return voyage to Spain was 
commenced on January 4, 1493, Palos being reached 
March 15. The enthusiastic reception that was accorded 
him by the court and the people, the high-sounding 
titles with which he was honored, and the great excite- 
ment which his discovery aroused in all parts of 
Europe are familar to all, though it requires no little 
study and discrimination to understand just how the 
reports spread abroad about the new-found world pre- 
sented themselves to different investigators. 

The second voyage was commenced on September 
25, 1493, when seventeen vessels, having on board some 
twelve hundred souls, set sail from Cadiz, Columbus 
this time being accompanied by his brother Diego and 
a number of persons of some distinction. On Novem- 
ber 22, when La Navidad was again reached, it was 
found that the fort had been burned and the colony 
dispersed. A new settlement was at once begun, ex- 
peditions were sent inland to find gold, desultory min- 
ing operations were commenced, and twelve of the 
ships were sent home with captive Indians and pro- 
ducts of the soil, Columbus himself continuing his ex- 
plorations with three caravels, and discovering the 
island of Jamaica. At this time he supposed that 
Cuba was a part of the mainland of Asia, and forced 
his men to sign a paper to that effect. The government 
of Columbus over the new territories was unfortunate 
in many respects, and the adventurers who constituted 
the larger portion of the Spanish colonists were very 
turbulent, seeking mainly to find gold, and treating 
the natives with great harshness. Many charges 
against the management of Columbus were made to the 
home government, and he returned to Spain to answer 
them in June, 1496. He was received kindly at court, 
and, although enthusiasm in the new lands was de- 
clining, public funds were readily provided for another 
venture. 

Columbus sailed from San Lucas, on his third voy- 
age, May 30, 1498. He discovered Trinidad July 31, 
and skirted the northern coast of South America a 
short distance near the mouth of the Orinoco, thence 
returning to Hayti, when he found his colonists had 
established a fortified post and founded the town of 
Santo Domingo, his brother Bartholomew ruling there 



in his absence, and being succeeded by another 
brother, Diego. Detractors at home continuing to 
criticise Columbus, Francisco de Bobadilla was sent 
out to supersede him, arriving at Santo Domingo 
August 23, 1500, when Columbus and his ^brother were 
arrested and sent back to Spain in irons. This degra- 
dation caused a tide of feeling in his favor again, and 
a fourth expedition was readily provided for, although 
it was determined that Columbus should not again 
assume the government of the islands. 

Columbus sailed from Cadiz on his fourth and last 
voyage, May 9, 1502, with four vessels, arriving at San 
Domingo June 29. On July 14 he sailed westward to 
find, as he supposed, the richer portions of India, nam- 
ing many places which have been since renamed, and 
making a landing, August 14, on the coast of Hon- 
duras, thence following the coast down to Costa Rica, 
Columbus being ill in bed a great deal of the time. 
The natives here wore gold plate on their necks, and 
from a town called by the natives Veragua the de- 
scendants of Columbus years after borrowed the ducal 
title of his line. Columbus traced the Gulf side of the 
Panama Isthmus, little thinking how narrow a stretch 
of land separated him from the great ocean which 
lay just ahead of him before the real India was to be 
reached, of which he thought he had found a portion. 
There being indications of gold, from the articles made 
of the precious metal found in the possession of the 
natives, Columbus attempted to found two colonies 
on this coast — efforts which had to be abandoned on 
account of quarrels which arose with the natives — and 
on May 31, 1503, he sailed northward to Cuba and 
thence to Jamaica, where he beached his old and un- 
seaworthy vessels in the harbor of St. Anne's Bay, in a 
small inlet still called Don Christopher's Cove. A year 
of disappointment, grief, and want followed, Colum 
bus clinging to his wrecked vessels, and his crew 
mutinying and roving about the island. His needs 
were tardily supplied, but finally vessels were sent for 
him and his companions, and they were brought to 
Santo Domingo, where Columbus remained until his 
final departure for Spain, September 12, 1504. He 
reached San Lucas on November 7, lay ill for a time at 
Seville, and was received at court with but scant cour- 
tesy in May, 1505. While still hoping for a further 
commission to explore and govern new colonies in the 
seas over which he had four times sailed, the infirmi- 
ties of age and the hardships he had endured brought 
him to his end on the 20th day of May, 1506, aged 70 
or 71 years, the best authorities differing to this extent. 

Diego Columbus, the ruins of whose house are shown 
in one of the views, succeeded to the governorship of 
the island in 1508, and his house was so strongly built 
that complaints were made that he was constructing 
a fortress, with the intention of declaring himself inde- 
pendent of the authority of Spain. 

After the death of Columbus, at Valladolid, his re- 
mains were transferred to the Carthusian monastery of 
Las Cuevas, Seville, but they were exhumed not later 
than 1541, and taken to San Domingo, where they were 
interred in the cathedral, shown in one of the views. 
It was the wish of Columbus to be buried in this island, 
but the cathedral was not completed till 1540. In 1795 
the town came into possession of the French, and the 
descendants of Columbus had permission to remove 
the relics to Havana, for interment in the cathedral 
there. The vault was somewhat hurriedly opened, 
however, and, although the after ceremonies were con- 
ducted with great state and ceremony, it is claimed 
that the remains thus transferred were those of Diego, 
the son, while the genuine remains of Columbus were 
left undisturbed in the cathedral at San Domingo. The 
matter has been the subject of a great deal of contro- 
versy, but cannot be said to have been satisfactorily 
settled. 



we assist the discharge by means of a flame, then we 
may begin with electricity of a very low potential, 
and the increase in the density of the jet may be 
made to begin by almost imperceptible degrees. 



The Electrification of Steam Jets. 

In December, 1890, Mr. Shelford Bidwell exhibited 
some striking experiments before the Physical Society 
on the electrification of steam jets. The image of a jet 
was thrown upon the screen, and was seen to be practi- 
cally transparent. Upon the jet being electrified, how- 
ever, the image became immediately dark and dense. 
Mr. Shelford Bidwell stated that he had examined the 
absorption spectrum of the jet, and that when unelec- 
trified there was very little action, but that electrifica- 
tion caused a total disappearance of the violet. He con- 
cluded that the observed effects were due to electrifica- 
tion increasing the size of the water particles contained 
in the steam jet. In a paper read before the Royal 
Society in March last, Mr. John Aitken traverses this 
conclusion, and enumerates a large number of facts 
tending to show that the dense form of condensation is 
not due to an increase in the size of the drops, but to an 
increase in their number accompanied by a diminution 
in their size. Lord Rayleigh's experiment showing 
that it is only very feeble electrifications which 
cause water drops to coalesce, while strong electrifica- 
tions have the diametrically opposite effect, is also 
cited in support of the author's contention. Mr. Aitken 
remarks that it has been generally stated that the 
effect of the electrification is sudden and marked. If, 
however, the discharging point is extremely fine, or if 



Notes on Color. 

The colors of the spectrum are arranged in a partic- 
ular order, and this is found to be in the order of their 
wave length. Most of us at some time or other have 
been on the sea, or by the sea, and have noticed the 
waves rolling, one after the other, sometimes in quick 
succession, with only a few feet between the highest 
points of their consecutive crests, in other cases many 
yards between. Thus, as we note the quick and short 
waves, the length of the wave being taken as an imagi- 
nary straight line measured from crest to crest, and 
slow and long waves on the sea, so we find with light 
long and short waves ; but it must not be supposed for 
one moment that the length of the waves of light are 
anything like the length of the waves of the sea. We 
have here to do with waves of almost infinitesimal 
length, yet these minute wave lengths have been ac- 
curately measured, and the results are expressed in 
" tenth metrets," or ten millionths of a millimeter, 

1 

which is sometimes expressed as meters, or as >u/z. 

10 10 
A millimeter is about one twenty-fifth part of an 
inch. In the spectrum the colors are arranged in the 
order of their wave length, beginning with the long 
waves of red, and passing gradually to the short waves 
of the violet. Unfortunately we find one defect conse- 
quent on the use of a glass prism, and that is that it 
compresses the space occupied by the longer wave 
lengths and unduly elongates that occupied by the 
shorter. To avoid this defect it has been customary 
to use, instead of the prism of the spectroscope, a 
diffraction grating, which is a sheet of glass or metal 
ruled with an exceeding great number of fine parallel 
equidistant lines ; thus Professor Rowland has ruled 
concave diffraction gratings with 43,000 lines to an 
inch without an appreciable periodic error of one 
hundred-thousandth part of an inch ; with these re- 
flection or diffraction gratings a spectrum is obtained, 
which is called the normal spectrum, in distinction to 
the prismatic spectrum, or that yielded by prisms, 
and in the normal spectrum the colors will be arranged 
in equable manner with reference to their wave length. 

The spectrum is supposed to be divided into 1,000 
parts. 

THE NORMAIi SPECTRUM. 

Parts. 

Red 330 

Orange red 104 

Orange 25 

Orangejyellow 26 

Yellow 13 

Greenish yellow and yellow green 97 

Full green 87 

Blue green 16 

Cyan blue • 51 

Blue 74 

Violet blue and blue violet 117 

Pure violet 60 

3,000 

If the room in which our spectrum is formed be well 
darkened, and we shut off the visible spectrum by re- 
ceiving it on a piece of dead black paper, with very 
careful observation we can observe a continuation of 
the spectrum at each end, that beyond the red being a 
very deep red, or rather a chocolate, that beyond the 
violet a faint gray ; the former are termed the infra-red, 
the latter the ultra-violet. 

The existence of these invisible rays may be con- 
firmed by two very simple experiments. Thus, by 
taking the infra-red first, we can prove their existence 
by moving a thermopile and galvanometer from the 
violet to the red end of the spectrum ; as the thermo- 
pile advances along the spectrum the needle of the 
galvanometer will be deflected from zero, its normal 
position, more and more, till we pass beyond the end 
of visible red, when it reaches a point of maximum de- 
flection and then gradually goes back to its original 
position. The existence of the ultra-violet rays may 
be proved in a somewhat different manner. It is easi- 
est proved by using a solution of sulphate of quinine 
in dilute sulphuric acid, and diluting with water, or 
else by using an alkaline solution of aesculin— an active 
principle obtained from the horse chestnut. Having 
made our solution, it should be placed in a thin, white 
glass vessel, such as an ordinary test tube, and entering 
our darkened room, let us see what happens if we hold 
the test tube in the various colors of the spectrum. In 
the red, it appears red ; in the yellow, yellow ; in the 
green, green ; in the blue, however, our solution be- 
gins to appear a peculiar bright blue, which increases 
as we pass through the violet, and still continues visi- 
ble after we have left the violet and passed into the 
space where we suppose the ultra-violet rays to reside. 
Nor is this appearance visible only in the darkened 
room, but if the tube containing our solution is held 
in bright sunlight against a piece of black velvet, 
and looked at, not through, the peculiar blue shim- 
mer, which is termed fluorescence, is plainly visible.— 
Amateur Photographer. 
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Diligence In Business. 

In these days of hurry and strife for the firs c places 
in the race of life it is even more important than in 
former years that a man be diligent in his business 
and look after its every detail closely. 

We see among our greatest business men of to-day 
those who started in life as poor boys and who have 
now become the heads of large establishments. How 
have they come to do this ? Was it because they 
had better chances than are now held out to the ave- 
rage young man ? That has not been so in the ma- 
jority of cases, but they have striven after their high 
positions and have endured hardships to overcome 
obstacles. They have been diligent in business, and 
are now reaping a richly deserved reward. 

In some respects it may be harder for a young man, 
or, in fact, any man in business, to make a great suc- 
cess, because of the amount of competition that has to 
be met. It needs men who will not give up for any- 
thing to battle against this competition. 

Close attention must be given to the slightest details, 
and everything has to be done carefully. The cost 
must be measured in every transaction. Application 
is necessary if you would attain the best results. 

Look out for the little things. They do not seem to 
count at the time, but every item helps to count up on 
either side of the balance sheet. By that it is not 
meant that one should be close, but he should be 
careful. 

The u tricks of the trade " ought to be let alone. 
They do not help any in the long run. If a customer 
finds that he is not being treated fairly, he will leave in 
an instant. It is fair to say that there is very little un- 
derhanded business being done. It does not pay, and 
business men have come to see it. 

Give all you can for the money, and you will hold a 
customer and gain others. Don't run down another 
man's stock in order to make a sale. If your neighbor 
has poor stock, the customer will find it out if he tries. 
Business men should work together as much as possi- 
ble and try to make the standard of business principle 
as high as possible. 

Let a man start out with fixed principles and with 
determination to win by the practice of fairness toward 
all, and he is bound to succeed. He 
needs to look out for his business 
and see that those under him are 
as honorable in every way. A man 
who does that will find friends both 
with customers and fellow business 
men. 

All lines of business must be run 
systematically in order to attain the 
best results. It will not do to let 
one thing after another pile up 
until one is literally snowed under. 
It is best to go through with every 
thing in a systematic manner. 
Take up each item in its regular 
order and work while you work. 
Recreation that is taken when you 
are conscious that you have done 
the work of the day faithfully is 
always sweetest. 

Always be on the lookout for 
chances to improve methods in 
business and keep up with the 
times in all lines. There are new 
articles coming up continually. 
Some of them possess merit and 
some do not. It is a study by itself 
to find out which are the best to 
handle. Much may be gained or 
lost in this respect. 

There are numerous ways in 
which business must be watched. 
One must love the business he is 
engaged in, and seek to make it 
all that it should be. The mark 
of excellency cannot be placed too 
high. Reward for his labors is sure 
to come to the diligent man, and 
that was well known in the time of 
Solomon, who said : " Seest thou a 
man diligent in his business ? He 
shall stand before kings ; he shall 
not stand before mean men." — 
Stoves and Hardware. 



CLOCK WITH ELECTRIC CHIMES. 
We give an engraving of an electric chime clock 
made by one of the readers of the Scientific Ameri- 
can, after instructions given in our issue of May 21, 
1892, the builder of which informs us that it works 
well and gives him a great deal of satisfaction. 



FIG. 2. 




BAdK 



Sewn- 



Figs. 2 AND 3.- DETAILS OF ELECTRIC CHIME CLOCK. 



Owing to the fact that the bells procured by him 
were too small to receive the electro-magnets, he placed 
them outside of the bells, in the manner illustrated in 
Fig. 2, the bells being suspended from brackets at- 
tached to a board at the back of the clock, the electro- 
magnets being secured to the rear surface of this 
boards The armature lever is attached to a spring, 



Boils. — Dr. M. Spehn recom- 
mends very highly, as far superior 
to all other treatment, the use of 
chloral externally in this trouble- 
some class of affections. He directs 
that the boil be kept covered with 
a tampon of cotton- wool soaked in 
the following solution : 

I£ Chloral hydrat 3 iies. 

Aqna, 

Glycerin aa f 3 v.— M. 

— Amer. Med. Mag. 




which serves as a pivot, and also retracts the armature 
after it has made a stroke. A small disk of felt is 
secured to the pole of the magnet and a loop of felt is 
attached to the back board. The armature plays be- 
tween these two pieces of felt, and is, therefore, noise- 
less in its operation. The upper roller of the pair 
which moves the perforated paper is supported in an 
overhanging frame, as shown in Fig. 3, so that an end- 
less piece of music can be slipped between the rollers 
and played over and over. 

The clock movement is an 8-day lever movement. 
This, being a compact form of clock, affords ample 
room for the favorable disposition of the bells and ma- 
chinery. The case is of very neat design, made en- 
tirely of quartered oak, well filled and finished. The 
glass doors and sides are beveled. Taken altogether, 
it is as fine a piece of hall, dining room, or parlor fur- 
niture as one would wish to have. 

We regret that the maker of this creditable piece of 
work insists upon withholding his name. His reason 
is that he has found by experience that when he 
furnishes a popular article to the Scientific Ameri- 
can he requires a secretary to reply to the almost end- 
less number of queries which such an article provokes. 

.»< + »+, 

Saccharin in a New Role. 
This new substance is growing in importance in pro- 
portion as new uses are being discovered for it, and 
this is of constant occurrence. The fruit-preserving in- 
dustry has been hitherto checked by the association 
with microscopic organisms attached to the skin of 
some fruits, and which, when brought in contact with 
cane sugar, is apt to ferment the latter. To prevent 
this chemical action, fruit bottlers have found it neces- 
sary to add an excess of sugar, or to raise the fruit to a 
high temperature, to kill the germs of fermentation. 
Both processes are attended with injury to the flavor 
of the fruit, and it has been recently discovered that 
this result can be prevented by the use of saccharin. 
When used alone it is claimed that perfect sterility is 
secured by simply raising the temperature of the bot- 
tled fruit to 180° Fah. for about two hours and a half. 
The proper proportion of saccharin for this purpose is 
one and one-fourth ounces to four gallons of water. It 
is claimed for this process that it 
preserves the flavor as well as the 
color and form of the fruit better 
than the old method of preserving 
with sugar. This discovery comes 
to us so well indorsed that we hope 
those of our readers who are inte- 
rested in the subject will test it 
and report results. If it is all that 
is claimed for it, it is a discovery of 
no little importance, or, at least, 
is worth trying. — Confectioners' 
Journal. 



Cold Storage for Salmon. 

It is well known that by arrange- 
ment among the salmon packers on 
the Pacific coast the catch of sal- 
mon has been restricted to the re- 
quirements of the market under 
existing conditions, says the Cali- 
fornia Fruit Grower. Better facili- 
ties for preserving the fish are now 
being realized, with the result that 
this delicious food fish is likely to 
find a much wider distribution in 
a fresh state than ever before. 
Late dispatches from Victoria, B. 
C, announce that a cold storage 
system has lately been completed 
by San Francisco parties for the 
Cunningham cannery on the 
Skeena River. Into these refrige- 
rators the fish are placed as soon 
as taken from the water and sub- 
jected to a temperature of 20° below 
zero. Here they remain six or seven 
hours, and are then removed to 
another room with a zero tem- 
perature, where they are held some 
two weeks, and then hermetically 
sealed in cases for shipment. The 
general introduction of cold ware- 
houses adjacent to the fishing 
grounds is destined to effect a 
notable change in the salmon in- 
dustry, enabling canners and others 
to utilize the heaviest runs, in- 
stead of being restricted in their 
catch to the number they are able 
to use up from day to day. The 
fish may now be caught in larger 
quantity and stored in cold rooms 
for fature treatment in the inter- 
vals between large "runs." 



Fig. 1 -ELECTRIC CHIME CLOCK 



An electric flying machine was 
recently made to rise 70 feet and 
fly about 400 yards. 
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THE GREAT EXPOSITION. 
Our illustrations herewith, of three groups by differ- 
ent sculptors, for the ornamentation of the Agricul- 
tural and Administration buildings, afford only a sug- 
gestion of the great wealth of artistic work of a high 
character now approaching completion and being 
placed in position on the several structures which have 
so quickly sprung into being upon the exposition 
grounds. The great buildings afford an almost un- 
limited field for the architect and the artist, which is 
being availed of to complete the buildings with a rich- 
ness and appropriateness of decoration that seems lit- 



tle short of marvelous, considering the shortness of the 
time allowed for the work, and which will effectually 
put out of the mind the temporary character of most 
of the structures. 

The state of the work upon the Massachusetts build- 
ing gives a fair idea of the condition of forwardness 
exhibited also by many other State structures, on all 
of which operations are being conducted with an 
energy which gives every promise of their completion 
in ample time to serve the purposes designed as ad- 
juncts of the great exposition. Structures for the use 
of the officials and visitors from Illinois, Kansas, West 



Virginia, Rhode Island, Massachusetts, Connecticut, 
New Hampshire, Iowa, Maine, Arkansas, Indiana, 
Ohio, Pennsylvania, Nebraska, Montana, Maryland, 
and Delaware, were inclosed and roofed before the 
middle of September. 

For some time past preparations for the dedicatory 
ceremonies have been engrossing the attention of the 
exposition authorities to the exclusion of almost 
everything else. The number of invited guests (about 
100,000) is so large that it will be impossible to admit 
the general public to the grounds. Chairs have been 
provided for 90,000 people in the Manufactures build- 




PROGRESS OF WORK FOR THE WORLD'S ^COLUMBIAN EXPOSITION. 
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ing, and there is standing room for 35,000 more. There 
is to be a chorus of 5,000 singers and an orchestra of 
300 pieces. 

This great building, in which the exercises are to be 
held, faces the lake, and has four great entrances in 
the manner of triumphal arches, the central archway 
of each being forty feet wide and eighty feet high. 
The long array of arches and columns is relieved from 
monotony by elaborate ornamentation, so that every 
part of its great length presents new and interesting 
features. A fifty foot gallery extends around all four 
sides of the building, and from this extend eighty-six 
smaller galleries, twelve feet wide, from which the 
sightseer may look down upon the great array of ex- 
hibits and the throngs of people in the big hall below. 

The main railway station, where all excursion trains 
will discharge their passengers, will be a handsome 
structure costing $225,000 and will accommodate 25,000 
persons at one time. 

The report of the auditor gave the receipts up to 
Aug. 31 as $10,401,045 ; expenditures, $8,743,259 ; bal- 
ance, $1,657,785. 

The total sum of all contracts for buildings and other 
improvements was $9,981,372, on which had been paid, 
as the work progressed, $5,219,550, leaving a balance 
payable of $4,761,821. 



Geo. Westinghoiise, Jr., on "Ninety Miles an Hour." 

My attention has recently been called to an article 
relative to brakes and high speed trains in which I 
was quoted as the authority. In consequence of the 
errors in the article referred to, and the importance of 
the questions raised, I desire, through your columns, 
to state some important facts bearing upon the subject, 
to which I am sure railroad officers will give careful 
consideration. 

By referring to the celebrated Douglas Gralton brake 
experiments it will be seen that, with the brakes in the 
best possible order, acting upon all of the wheels of 
one vehicle and up to their theoretical efficiency, it was 
only possible to reduce the speed at the rate of about 
three and a half miles per hour for each second the 
brakes were applied until the vehicle stopped ; and it 
was further found, during these experiments, that the 
higher the speed, the less the brakeshoes retarded the 
wheels with a given force applied to them ; and that at 
60 miles and upward, the brake force to be thoroughly 
efficient would have to be at least double that now 
usually employed in daily practice at speeds below 50 
miles. With trains of considerable length it was shown 
that, with the brakes in the most perfect order possi- 
ble, trains could be brought to stand from a speed jof 
60 miles an hour within about 1,200 feet, the brakes in 
these cases acting upon about 95 per cent of the weight 
borne by the wheels of the train. 

With a perfect brake, acting upon all of the wheels 
of an express train running at 90 miles an hour, it will 
be seen from Table No. 1 that at the end of ten sec- 
onds the train would still be moving at a little over 60 
miles an hour, and would have traveled a distance of 
about 1,130 feet. As a matter of fact, with the brake 
force now fitted to trains, the reduction of the speed of 
trains running above 60 miles an hour would, under 
favorable conditions, not exceed two miles for each 
second. 

Table No. 2 will show the distance run during each 
second after the application of the brake, under the 
best actual conditions, and at the end of sixteen sec- 
onds the train would be runningj 61 {miles an hour 
and would have traveled in tha 1 *-, time 1,796 feet. 

It requires no more than to call attention to the fact 
that the human vision is limited to show the increased 
risk that is incurred running trains at 90 miles an 
hour, as compared with trains running at 60 miles an 
hour and under. A system of signals to provide for 
these high speeds would have to be absolutely per- 
fect, and arranged at such distances apart that they 
would necessarily limit the capacity of the road for all 
trains that are run at a muclTlower speed, unless a 
double set of signals were provided, one for high speed 
and one for low speed. 

The danger to a person crossing the tracks at a level 
with trains running at these high speeds would be 
multiplied many times, unless a system of gates were 
provided, with danger signals at nearly a mile from 
each crossing, which could only be lowered when the 
gates at the crossing had been properly closed; in fact, 
everything would have to be arranged so that nothing 
would be left entirely to the judgment of man. 

It was the explanation of these points in a conversa- 
tion, concerning the running of trains at high speed 
by electricity, with a writer of a daily paper, who 
was interested in the subject, which probably formed 
the basis of the article to which my attention has been 
called. It may, therefore, not be out of place in this 
letter to state a few facts which will bear with force 
upon the question of substituting an electric locomo- 
tive for the present steam locomotive. 

Electricity on Standard Railroads. — The modern 
passenger locomotive, for high speed trains, must be 
capable of developing at least 1,200 horse power, and it 
costs about $10,000 ; that is, the engine, boiler, feed 
pumps, steam piping, and everything necessary to 



produce motion cost about $8 per horse power. For 
the operation of a train by electricity, in place of one 
steam locomotive there would be required the follow- 
ing principal items, costing, according to present 
prices of electrical apparatus, approximately the fig- 
ures set opposite : 

A stationary steam boiler, 1,600 horse power $16,000 

A stationary engine, 1,600 horse power 18,000 

An electric generator, 1,600 horse power 25,000 

Motor for locomotive, 1,400 horse power 32,000 

$81,000 

In addition to the above there would have to be 
added the proportionate cost of the buildings and out- 
side electrical construction for the transmission of the 
electricity from the generator to the locomotive. 

There are innumerable places where electrical power 
will profitably supplant the steam engine, but I feel 
confident that the above figures, or any modification 
that may reasonably be expected, will be a most 
serious obstacle to the utilization of electricity for 
moving standard railroad trains, even provided all of 
the mechanical details necessary for the transfer of 
electrical energy of 1,200 H. P. from a stationary to a 
moving object shall be satisfactorily worked out. 

Geo. Westinghouse, Jr. 

Table No. 1. 

Speed 90 miles per hoar. 

Feet per second 132 

Time lost applying brakes 1 second, with full application 

at end of second second. 
Reduction first second miles. 

** second second 1% ** 

" each second after... 3^ " 

With the above condition, the following figures are 
almost accurate (fractions omitted) : 



Seconds. 
1st 



3d.... 
4th ... 
5th... 
6th.... 
7th.... 
8th.... 
9th .... 
10th.... 



Feet traveled. 

132 

131- 

126— 

121+ 

1164- 

111+ 

1064- 

1014- 

964- 

90+ 



Speed at end of 
90 

88H 
84M 
81^ 
77% 
74M 
70% 



Total run 1,130 feet in ten seconds. 

To obtain the above results upon dry rails and upon 
the level would require a brake force of at least three 
times the total weight of the train, and this should be 
properly distributed upon every wheel in the train, 
and there would be needed a device on each car to 
automatically reduce the brakeshoe pressure as the 
speed decreased. 

Table No. 2. 

Speed 90 miles per hour. 

Feet p«r second 132 

Time lost applying brakes 1 second, with fall application 

at end of second second. 
Reduction first second miles. 

" second second 1 ** 

** each second after.. 2 " 

The best to be expected from present well-fitted 
trains, with brakes in perfect order, in speeds above 
sixty miles per hour. 



Seconds. 

1st 

2d 


Feet trave 

132 

131 


led. 

eet in 1 
-Bail 


Speed at end of 
90 
89 


3d 


129 


87 


4th 


126 


85 


5th 

6th 

7th 

8th 

9th 


123 

130 

117 

114 

Ill 


83 
81 

79 

77 
75 


10th 


108 


73 


11th 

12th 

13th 


105 

102 

99 


71 
69 
67 


14tb 


96 


65 


15th 


93 


63 


16th 


90 


61 


Total run. 


1,796 f 


6 seconds. 






road Gazette. 



The Musical Orang-Outang. 

A correspondent of the Spectator, who has been 
making experiments with various musical instruments 
on the animals at the Zoological Gardens, writes as 
follows with regard to one of his latest tests : 

Our first visit was paid to " Jack," the young red 
orang-outang, which, since the death of " Sally," the 
chimpanzee, claims the highest place in animal organ- 
ization among the inmates of the Zoo. He is a six- 
months' old baby, of extremely grave and deliberate 
manners, and perhaps the most irresistibly comical 
creature which has ever been seen in London. He is 
extremely well behaved, not in the least shy, and as 
friendly with strangers as with his keeper. His arms 
are as strong as those of a man, while his legs and feet 
seem to be used less for walking than as a s* osidiary 
pair of arms and hands. He is thus able, when much 
interested, to hold] his face between two hands, and to 
rest his chin on a third, which gives him an air of 
pondering reflection beyond any power of human imi- 
tation. " He knows there's something up," remarked 
his keeper, as we entered the house, and the ape came 



to the bars and sat down to inspect his visitors. As the 
sounds of the violin began, he suspended himself 
against the bars, and then, with one hand above his 
head, dropped the other to his side, and listened with 
grave attention. As the sound increased in volume, he 
dropped to the ground, and all the hair on his body 
stood up with fear. He then crept away on all fours, 
looking back over his shoulder like a frightened baby ; 
and taking up his piece of carpet, which does duty for 
a shawl, shook it out, and threw it completely over his 
head and body, and drew it tight round him. After a 
short time, as the music continued, he gained courage 
and put out his head, and at last threw away the 
cloak and came forward again. By this time his hair 
was lying flat, and his fear had given place to pleasure. 
The piccolo at first frightened the monkey, but he 
soon held out his hand for the instrument, which he 
was allowed to examine. The flute did not interest 
him, but the bagpipes — reproduced on the violin — 
achieved a triumph. He just flattened his nose against 
the bars, and then scrambling to the center of the 
cage, turned head over heels, and lastly, sitting down, 
chucked handf uls of straw in the air and over his head, 
" smiling," as the, keeper said, with delight and ap- 
proval. 

«. 4 » » + 

The Fortification of Biserta. 

The Vienna Neue Freie Presse publishes a leading 
article entitled" The War Harbor of Biserta," the 
facts in which are clearly derived from a competent 
source, while the article itself reads as if intended to 
prepare public opinion for a diplomatic incident of 
importance. 

I subjoin some passages of this interesting commu- 
nication : 

" To begin with, there is the fact that a first class 
war harbor is built by France and that the balance of 
power in the Mediterranean may be modified to the 
prejudice of the Triple Alliance. The harbor of Biserta 
is only 18 hours from Malta, and France has evidently 
been bent on rendering it impregnable. Modern ships 
of war can reach the Sicilian coast from Biserta in one 
night. 

"After the occupation of Tunis, France formally 
promised not to transform Biserta into a war harbor, 
professing to have only commercial objects in view. 
In 1886 a French military commission inspected the 
coast, and a little later a plan for the coast defense was 
elaborated in Paris. The French government then 
sent engineers to Biserta and secretly took surveys, 
whitfh were followed by the first diplomatic represen- 
tations of the British government ; yet the French 
cabinet still denied that it had any evil intentions. 
It did not feel firmly established in Tunis and did not 
yet enjoy the patronage of Russia. 

" When France began to receive the Czar's favor it 
proceeded with more assurance. Plans and designs 
have once more been produced, and the French have 
begun to build a war harbor of the largest dimensions. 
The English and Italian remonstrances, and also cer- 
tain representations from Germany, were met by a flat 
denial. A period of persistent silence followed, until 
the change in the situation brought about at Cronstadt 
emboldened France to contend that by the Bardo 
treaty it was entitled to build the Biserta harbor. In 
virtue of that treaty France undertook to provide for 
the safety of Tunis and the protection of the Bey's 
dynasty. In vain France was informed that nobody 
threatened Tunis or the Bey, and that in any case that 
would not justify the construction of a port which 
would cost more than 15 million francs. France as- 
sumed a more independent and off-hand tone, and the 
harbor of Biserta is now declared to be a work of 
national defense, and is destined to be the point of 
concentration of all the French maritime forces in the 
great, unavoidable, and decisive struggle for suprem- 
acy in the Mediterranean. . . . 

"The Italians regard this state of things as most se- 
rious, and believe that its gravity will be recognized in 
England. It is also considered in Berlin that Biserta 
will be a point of first-rate military importance in case 
of war with the three Allied Powers. Thus the Tunis 
ian question seems destined to strengthen and maintain 
the Triple Alliance, and the fate of Europe may pos- 
sibly be decided in the Bay of Carthage."— London 
Times. 



Silky Paper. 

In ^Industrie Textile appears a description of a 
new product capable of being used in the finishing of 
textile fabrics and of imparting thereto a silky ap- 
pearance. This product is the mineral antonite which 
is found very largely in California in masses varying 
from gray to yellow. This mineral is first treated with 
hydrochloric acid, which dissolves out all impurities, 
and then it is well washed with water to free it from 
acid, after which it is ready for use. The next pro- 
ceeding is to mix it with glue, starch, and other ad- 
hesive bodies, and use it in the ordinary way of finish- 
ing materials; the sized fabric can then be sent through 
the calenders to give it a gloss. The new product may 
be used with good effect in paper making for impart- 
ing a silky appearance. 
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An Ancient Birdland. 

For ages before its occupation by man New Zealand 
swarmed with great wingless birds, which found here 
no carnivorous enemies, but an abundance of vegeta- 
ble food. The moas not only existed in vast numbers 
and for thousands of years, but had such diversity of 
form as to embrace no less than seven genera, contain- 
ing twenty-five species — a remarkable fact which is 
unparalleled in any other part of the world. The com- 
monest kinds in the North Island were only from two 
and one-half to four feet high. Those of the South 
Island were mostly from four to six feet tall, while the 
giant forms, reaching twelve and thirteen feet, were 
always rare. Immense deposits of moa bones have 
been found in localities to which they appear to have 
been washed from the hills in tertiary times. Skele- 
tons on the surface of the ground* with skin and liga- 
ments still attached, have given the Impression that 
these birds have been exterminated in very recent 
years, but other facts point to a different conclusion. 
Tradition seems to show, according to Mr. F. W. 
Hutton, that the moa became extinct in the North 
Island soon after the arrival of the Maoris in New 
Zealand — that is, not less than 400 to 500 years ago — 
and in the South Island about a hundred years later. 
The fresh-appearing skin and ligaments are supposed 
to have been preserved by unusually favorable condi- 
tions. 

■«<•>» 

THE GREAT-HEADED TURTLE. 
The great-headed turtle (Platysternum megace- 
phalum) is an inhabitant of the rivers of Tenasserim, 
Siam and Burma, but is very rare 
even there. Its shell is remarkably 
broad and flat. The entire length 
of the turtle, when stretched out to 
its fullest extent, is about 15 inches, 
one-third of this length covering 
the head and neck, while the tail is 
about 7 inches long. The size of 
the head, compared with that of 
the body, is very remarkable, there 
being only a few birds and fishes in 
which such a lack of proportion is 
found. Our illustration is from 
Brehm's " Thierleben." 



walls of ice. It was 45 feet long, 200 feet wide, and 140 
feet high. In this great cavity there had been an in- 
tra-glacial lake, of whose existence no one had been 
aware. The condition of the walls proved that the 
cavity had been full of water recently. 

The existence of this great reservoir of unfrozen 
water, inclosed on all sides, explains the nature of the 
immense avalanche that overwhelmed the valley be- 
low. The excessive heat for days before the disaster 
had probably increased the quantity of water in the 
natural reservoir, and the greater pressure broke the 
front wall, cracking away the lower part of the glacier, 
and permitting the immense volume of water to pour 
down the mountain into the valley below, carrying 
with it the broken foot of the glacier. The water and 
ice fell a distance of 2,000 feet down an inclined plane 
two miles long, and a part of St. Gervais had been 
overwhelmed almost before any one heard the roar of 
the approaching deluge. 

This is the only accident due to such a remarkable 
cause ever known in the Alps. It has been followed, 
however, by a somewhat similar accident at the Misaun 
glacier, near Pontresina* A considerable part of this 
short, steep glacier fell, and, although there was no 
loss of life, the accident draws attention to the fact 
that all over the Alps climbers have recently noticed a 
swelling of the upper snows which feed the glaciers. 
They report that not a few of the glaciers have been 
impassable without great risk this season, and that the 
upper edges of the great crevasses have overhung in a 
remarkable manner. These facts point to an expansion 
of the upper snow field by great heat, and before the 



A Postal Nickel-in-the-slot 
Enterprise. 

The United States Postage Stamp 
Delivery Company, of Boston, has 
placed upon the market a nickel- 
in-the-slot system of selling postage 
stamps which has many novel fea- 
tures. It consists of a machine pro- 
vided with two apertures near the 
top to receive the nickel. The one 
on the left is for two cent stamps, 
while the one at the right is for one 
cent stamps. When a nickel is 
dropped in the slot the mechanism 
releases one of the drawers, which 
contains a cartouch, or small cylin- 
drical box, inside of which, snugly 
rolled up, are four cents' worth of 
stamps, either two twos or four 
ones, depending upon which side received the nickel. 
In addition to the four cents in stamps, there is a " cou- 
pon draft," which will be received as one cent in ten 
of the purchase money of any of the articles mentioned 
in the thirty-two advertisements on the draft, so 
that if any of the articles named are purchased, the 
stamps will be furnished without charge. 

As an advertising medium, the new system will be 
very valuable, as the advertiser can judge each day by 
the number of coupons received whether or not the 
boxes are a good advertising medium. It may be 
remarked that only staple articles, or articles which 
allow a good margin of profit, are expected to be ad- 
vertised. The boxes are to be placed in a certain dis- 
trict, and the advertiser pays a small sum each month 
for each box containing his advertisement. It is in- 
tended to be largely used by wholesalers, manufactur- 
ers, etc., who will receive the drafts from the re- 
tailers who sell the goods which they advertise. The 
whole system appears to be very carefully worked out, 
and is under the control of an able management, the 
president being Hon. Carroll D. Wright, United States 
Commissioner of Labor, and the vice-president Hon. 
Smith A. Whitfield, First Asssistant Postmaster-Gene- 
ral. 

, m A i > + . — 

The St. Gervais Disaster. 

The geologists who have investigated the cause of 
the great disaster which . overwhelmed a part of St. 
Gervais, Switzerland, with ice and water from the 
lower part of the Bionassy glacier, have solved the 
mystery. Up the side of the mountain, at the foot of 
the steep glacial wall whose lower part broke away, 
the explorers found in the ice an oval cavern about 130 
feet in width and 75 feet in height. In the interior of 
the cavern was a corridor covered with blocks of ice 
and leading into a gigantic basin with perpendicular 




sprinkling it over with flour ; lay over it a flannel cloth, 
and, in cold weather, place it near the fire. This is 
called setting the sponge. When the sponge, or this 
mixture of water, yeast, and flour, has risen enough to 
crack the dry flour, by which it was covered, sprinkle 
over the top a quarter of a pound of fine salt, more or 
less, to suit the taste. After the salt is sprinkled over 
the sponge, work it with the rest of the flour, and add, 
from time to time, tepid water till the whole is suffici- 
ently moistened. The degree of moistness, however, 
which the mixture ought to possess can only be learned 
by experience. When the water is mixed with the 
composition then work it well by pushing your fists into 
it, then rolling it out with' your hands, folding it up 
again, kneading it again with your fists till it is com- 
pletely mixed and formed into a stiff, tough, smooth 
substance, which is called dough. Great care must be 
taken thafcyour dough be not toomoist on the one hand, 
and on the other hand that every particle of flour be 
thoroughly incorporated. Form your dough into a lump, 
cover it up again, and keep it warm to rise or ferment. 
After it has been standing for about twenty or thirty 
minutes, make the dough into loaves, first having 
dusted the board or table with flour to prevent stick- 
ing. The loaves may be made up in tin moulds, or 
they may be baked without the use of moulds. The 
bread will take from an hour and a half to two hours 
to bake properly. 

PATENT YEAST. 

Take half a pound of hops and two pailf uls of water ; 

mix and boil these till the liquid is reduced one-half ; 

strain this decoction into a tub, and, when lukewarm, 
add half a peck of malt to it. In 
the meantime put the strained-off 

hops again into two pailfuls of 

water and boil as before till re- 
duced one-half; strain the liquid 
while hot into the tub. The heat 
will not injuriously affect malt pre- 
viously mixed with tepid water. 
When the liquor has cooled down 
to about blood heat, strain off the 
malt and add to the liquor two 
quarts of patent yeast set apart 
from the previous making. — Con- 
fectioners' Journal. 



GREAT-HEADED TURTLE {Platysternum megacephalum.)— {One-half natural size.) 



past season was more than half over climbers were 
warned of this fact, which was doubtless the cause of 
many avalanches. 

A fall of ice from one of the glaciers in the Valley of 
Visp partly destroyed the village of Tasch, near Zer- 
matt. It carried away nearly a quarter of a mile of 
the highway. The waters of the Viege torrent, swollen 
by melting snow from the mountains, attacked the 
stone bed of the Viege-Zermatt Railroad and destroyed 
a large section of the line. For a number of days tour- 
ists going to Zermatt were transported on mules around 
the break. 



Bread and Yeast. 

Put a bushel of flour into a bread trough, make a 
bay or hole in the center of it, and put in one pint and 
a half of patent yeast, and the same quantity of luke- 
warm water ; mix this with a portion of the flour to 
the consistence of rich cream ; dust flour over it, cover 
with a cloth, and allow the sponge to rise. When well 
risen and light, add two tablespoonf uls of fine salt, and 
mix all together with sufficient lukewarm water to 
form a rather stiff dough ; cover it again and let it rest 
for half an hour, then knead it well, and let it stand 
for another hour, after which make it out into suitable 
loaves and place them in pans, and bake them on the 
bottom of a quick oven. 

For large bakings, the following is the best method : 
The usual way is to put the flour into a trough or tub 
sufficiently large to permit its swelling to three times 
its original size or bulk ; make a deep hole in the mid- 
dle of the flour ; for each half bushel of flour allow a 
pint of thick, fresh yeast, that is, yeast not frothy ; 
mix it with about a pint of soft, lukewarm water, then 
gently mix with the yeast and water as much flour as 
will bring it to the consistence of thick batter ; pour 
this mixture into the hole in the flour and cover it by 



The Alternating Current 
Telephone. 

In a patent lately issued to Prof. 
Elihu Thomson, this well known 
inventor describes a system of tele- 
phone in which alternating currents 
are employed in the primary of the 
induction coils to which the trans- 
mitter is connected instead of con- 
tinuous currents, as now generally 
employed. In applying the alter- 
nating current for this purpose, 
Prof. Thomson employs such a low 
rate of alternation as not seriously 
to interfere with speech. 

The alternations, generated by 
an alternator, are induced into the 
subscribers' lines and form the 
means for transmission from the 
subscribers' lines to other subscribers' lines, to which 
they may for the time being be connected through 
the exchange. The rate of alternations is as low as 
32 vibrations per second, and even those below six- 
teen vibrations per second are available. These rates 
of vibration or alternation are so low that although 
the instruments are subjected to them they do not 
seriously interfere with speech, as the tone they pro- 
duce is almost inaudible, on account of the small vol- 
ume of air set in motion by the diaphragms of the 
instrument. 

By means of this system, all local batteries at the 
subscriber's end of the line are dispensed with, and the 
system is, as it were, a closed circuit system possessing 
great flexibility. The system also permits the working 
of the annunciators at the exchange by the subscriber 
momentarily opening the line by a switch, or, better, 
by the simple act of lifting the telephone from the 
hook, while the replacing of the telephone on the hook 
again signals the exchange that the use of the line is 
discontinued. The system also provides circuits, so 
that there shall not be any circuits actually grounded, 
as connections to earth through condensers may be 
made instead of returning through a continuous con- 
ductor or a metallic circuit connected to earth, such as 
is ordinarily employed. 

^ m » 

French Exposition of 1900. 
The French Journal Officiel has published a decree 
ordering a universal exposition of arts and manufac- 
tures, to be opened in Paris May 5, 1900. It would 
seem from this announcement that France has decided 
to have a universal exposition every eleven years, for 
there was one in 1867, 1878, and 1889. The decree 
states that the exposition of 1900 will be fully repre- 
sentative of the art and philosophy of the nineteenth 
century. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

Balanced Slide Valve.— Martin A. 

Green, Altoona, Pa. This valve has a pressure plate 
with an internal steam space and with portions resting 
on the valve seat to prevent undue pressure upon the 
valve, there being a balance ring fitted in the pressure 
plate and resting against the casing plate, which is dis- 
connected from the pressure plate. The casing plate 
may be removed to permit access to the balance ring 
without removing the pressure plate, and the latter is 
movable laterally over the valve and seat, so it may be 
properly set without varying the tension of the spring 
interposed between the balance ring and pressure plate. 

Smoke and Spark Arrester.— Edson 

J. Hadlock, Big Spring, Texas. This is an improve- 
ment on a former patented invention of the same in- 
ventor, providing an apparatus designed to be econom- 
ically applied to a common locomotive, for arresting 
and consuming the smoke and sparks. The construe- 
tion is such that the products of combustion pass to a 
box on an extension front of the locomotive, where the 
light smoke is discharged by an escape stack, while the 
cinders are deposited and the other products of com- 
bustion are passed rearward to the fire box through 
return smoke pipes on each side of the locomotive. 



Railway Appliances. 

Car Coupling.— James M. Elliott, Jr., 

Gadsden. Ala. Two patents have been granted this 
inventor for improvements in couplers of the Janney 
type, in which a knuckle or coupling hook is ful- 
crumed about a vertical axis in one side of the draw- 
head, to engage a similar knuckle on the opposite 
drawbead. One of the patents covers a peculiar con- 
struction and arrangement of the rear portion of the 
knuckle and the drawbar and the means for locking 
the knuckle in closed position, while the other patent 
provides a peculiar arrangement of the axial pin, a 
spiral spring surrounding it and the knuckle. Effect- 
ive means are thus afforded for positively throwing 
the knuckle out to its open or uncoupled position in an 
automatic manner when the cars are separated, to be 
ready for automatic coupling again without readjust- 
ment of the knuckle. 

Switch Shifter.— John Gilstrap and 

Martin L. Brown, Moscow, Idaho. This invention 
provides a simple and positive apparatus by which a 
railway switch may be operated from a moving train, 
crank shafts parallel with the track being connected 
with the switch bar, transverse shafts being geared to 
the crank shafts, while gear wheels on the transverse 
shafts have oppositely arranged lugs, and weighted 
levers pivoted on the shafts swing between the lugs, 
the swinging levers being designed for engagement by 
sliding bars on the locomotive. 



Mechanical. 

Grinding Machine Tool Rest. — 

Darwin L. Brown, Detroit City, Minn. This is a 
simple and durable rest, arranged for conveniently and 
accurately grinding tools used by engravers, carvers, 
watch makers, etc. A bar is adapted to extend across 
the face of the grinding wheel, at angles to the face of 
which the bar is formed with shoulders and grooves, 
the latter being of varying sizes and depth to accom- 
modate the different tool shanks. The tool, pressed 
with its end against the face of the grinding wheel, 
has its end ground to a bevel corresponding to the 
angle formed by the face of the bevel of the groove. 



Agricultural. 

Seed Planter.— Ebenezer R. Knight, 

St. Johns, Canada. This is a broadcast sower, with a 
seed box carried by a wheel-supporting frame, there 
being a valved chute in the center of the box, beneath 
which revolves a seed delivery drum or cylinder having 
peripheral grooves or pockets. The implement is of 
simple and inexpensive construction, for sowing any 
kind of seed that is to be scattered broadcast, the seed 
being protected in windy weather when dropping to 
the ground, and a storage compartment being provided 
whereby the seed may be carried in bulk to the field 
without danger of spilling. 



Miscellaneous. 

Road Scraper.— John S. Palmer, 

West Duluth, Minn. The several scraper bars of this 
machine are hinged to a rod mounted upon the main 
axle. The scrapers are arranged in a series, their 
blades parallel with a rigid diagonal brace and support- 
ing beam, and each scraper consists of a bar hinged at 
its forward end (the bars being of different lengths), 
while its rear end has a downwardly extending flange 
to which is bolted the blade. Each blade has an 
inwardly projecting lip at one end, the lips overlapping, 
so that the space between the blades is closed to pre- 
vent the rearward passage of dirt. By means of a novel 
arrangement of spring bar and operating lever, the 
entire weight of the machine may be made to rest upon 
the blades, or a less weight, as desired. 

Derrick Drum.— Adams C. French, 

Kapid City, South Dakota. The drum proper, accord- 
ing to this improvement, has at one end a receiving 
portion or section, to receive surplus cable, this sec- 
tion adjoining the main windlass portion, on which the 
strongest pulling is done. A plate separates the sec- 
tions, and has a slot through which the cable is passed 
from one section to the other, whereby any desired 
length of cable may be paid out, and the winding and 
unwinding effected without frictional wear upon the 
collected rope. The drum is formed of two concentric 
sections, one larger than the other, the larger receiving 
cable from the smaller sections. 

Strap for Bunching Lumber.— Ed- 
ward C. Binet, Clipper Mills, Cal. This improvement 
provides a metallic band having barbs designed to 
engage the outside portions of separate pieces of 
bunched lumber formed into bundles, the barbs being 
80 Bhaped as to lock fast to the material, and thus form 
a reliable binding strap. The end barbs are furnished 



with a peculiarly shaped locking prong adapted to 
interlock with the bunched material when driven 
therein, the strap being thus well adapted to hold in 
closely bound condition planed boards or similar ma- 
terial, to facilitate handling, counting, etc. 

Drying Stove for Bricks, etc.— 

Albert Schaaf, Halle, Germany. Combined with the 
drying flue of this stove or furnace is a series of de- 
pending transverse curtains, while over the curtains 
extends a strand, short cords from which connect all 
the curtains for simultaneous operation. The curtains 
serve to regulate the currents of air and are adjustable, 
so as not to touch the articles. The furnace is designed 
to utilize the heat to the fullest extent in drying brick, 
ceramic articles, etc., conducting the warm dry air in 
divided currents along every article treated, and into 
uniform contact with the whole free surface of every 
object to be dried. 

Ice Plow.— Hamilton Pray, Clove, 

N. Y. This plow has two principal longitudinal beams 
so connected that they may be adjusted nearer together 
or farther apart, according to the width of the ice 
blocks to be cut, a clip held on the beam carrying a 
transverse bolt extending through the beam, a cutting 
blade pivoted on the bolt having an extension adapted 
to be secured to the beam. The invention is an im- 
provement upon a former patented invention of the 
same inventor, providing a simple and durable con- 
struction designed to prevent breaking of the cutting 
blades and beams. 

Foot for Dredge Anchors.— Wil- 
liam Pike and Norman McDairmid, Sault Ste. Marie, 
Mich. Combined with the anchor post is a foot having 
swinging leaves, open-topped boxes being secured to 
the leaves, while a cross bar secured to the rigid por- 
tion of the foot extends into the path of the boxes. 
Cables secured to the leaves extend upward to the top 
of the post, and a counterbalance is secured to the 
cables. The anchor foot being made in hinged sec- 
tions, when the dredge moves off the center the foot 
partially closes, overcoming the suction, so that it may 
be easily worked loose and raised. 

Grain Dump.— John P. Peterson, 

Worthington, Minn. This invention provides an inex- 
pensive structure, so built that the pit 10 receive the 
grain need not be sunk in the ground, or may be sunk 
only a little, the parts being so arranged that dust or 
foreign matter, fluid or solid, will not interfere with 
the action of the dump timbers in cold weather. The 
dump timbers are pivoted in openings of a platform, 
beneath which is a shaft having arms connected with 
the timbers, an operating lever, and locking arms con- 
nected with the arms of the shaft to engage the plat- 
form. The vehicle is driven upon the platform, anc by 
rocking the shaft the timbers, including the vehicle, are 
inclined to facilitate depositing the load. 

Sanitary Pail.— Charles Baron, New 

York City. This is a very simple and comparatively 
inexpensive vessel, that may be conveniently used in 
any household. It has a cover which may be removed 
from, or held in locking engagement with, the body, 
and the pail is fitted for use as a commode when 
desired. 

Carpet Stretcher.— Robert Harri- 
son, Philadelphia, Pa. This device has an arched 
body terminating at its forward end in a jaw, a second 
spring, pressed jaw being pivoted upon the body and 
adapted for engagement with the fixed jaw, while feet 
have adjustable connection with and act as fulcrums 
for the body. The device is designed to be easily and 
quickly manipulated, so that the carpet, with the 
stretcher, may be carried directly to the base board of 
a room. 

Stirrup.— Robert H. Dacus, Darda- 

nelle, Ark. This is an improvement in wooden stir- 
rups, the suspension bar being centrally held parallel 
with the sides of the stirrup, and being supported in 
position by cross bars by which the upper ends of the 
sides of the stirrup are held spaced apart. The suspen- 
sion bar and transverse cross bars may be either of 
wood or metal. 

Piano Attachment.— Henry A. 

Hauff, 'Brooklyn, N. Y. This is a simple apparatus 
designed to be applied to any piano to cause a beginner 
to mechanically hold |the wrists and hands in proper 
position for correct playing, the apparatus being ad- 
justable to suit people of any size. It consists of two 
notched bars held by suitable attaching devices to ex- 
tend out and up from the ends of the keyboard, these 
bars supporting a cross rod, the wrists of the player 
when touching or a little above the cross rod being in 
the proper position for playing. 

Comb. — Elmira H. Harpham, St. Louis, 

Mich. This is a back comb for ladies' use, combining 
a comb for holding the back hair neatly and in position 
when "done up," and an attached neck comb for keep- 
ing up neatly the neck hairs or locks; there is also 
combined therewith a hair dart or pin to pass through 
the hair and aid to hold the. combined comb in place, 
the whole forming a useful and ornamental article for 
ladies' head wear. 

Mucilage Holde r— Frank H. 

Palmer, Brooklyn, N. Y. This is a device designed for 
pocket use, and is arranged for conveniently gumming 
at all times papers, envelopes, stamps, etc. It consists 
of a wooden casing in pencil form in which is fastened 
a stick of mucilage, one end of which projects at one 
end of the casing, the latter to be cut down as the 
mucilage wears off. A cap covers the projecting end, 
the gum stick being moistened when used. 

Corner Bracket Shelf.— Joshua D. 

Legg, Long Eddy, N. Y. Combined with a triangular 
shelf having a frieze plate securable to its front edge 
is an adjustable pointed rod located at the angle of the 
shelf opposite the frieze plate, bent arms pivoted at 
opposite sides of the shelf having prongs on their outer 
limbs to project beyond the shelf, with turn buttons 
for locking the arms in position. 

"Note. — Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. _ 
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Thursday morning to appear in the following week's issue 



Grind Stone Frames— with cabinet base and all im- 
provements for machine shop use. Send for circulars 
and prices. W. P. Davis, Rochester, N. Y. 

*' U. S." metal polish. Indianapolis. Samples free. 

Drop presses a specialty. Am. Tool Works, Clev., O. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

6 Spindle TurretDrill Presses. A.D. Quint, Hartford,Ct. 

G. D. Hiscox, 361 Broadway, N.Y., Consulting Engineer. 

Universal and Centrifugal Grinding Machines. 

Pedrick & Ayer, Philadelphia, Pa. 

For Sale— Patent cycling and boating machine. See 
illustration on page 225. Address the inventor. 

Models and special machinery, lathes, dies, etc. Em- 
pire Machine and Tool Co., New Brunswick, N. J. 

Jessop's best English tool steel is commended by those 
who make fine tools. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Lateht and Canal Sts., New York. 

Centrifugal Pumps. Capacity, 100 to 40,000 gals, per 
minute. All sizes in stock. Irvin Van Wie, Syracuse, N.Y. 

Portable engines and boilers. Yacht engines and 
boilers. B. W. Payne & Sons, Elmira, N. Y., and 41 Dey 
Street, New York. 

For pile driving engines. J. S. Mundy, Newark, N. J. 

For Sale— A valuable invention, "workbox," dated 
March 15, 1892, No. 470,728. Address C. Weiss, 55 Waver- 
ley St., Brighton, Mass. 

Guild & Garrison, Brooklyn, N. Y., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 

Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Perforated Metals of all kinds and for all purposes, 
general or special. Address, stating requirements, The 
Harrington & King Perforating Co., Chicago. 

To Let— A suite of desirable offices, adjacent to the 
Scientific American offices, to let at moderate terms. 
Apply to Munn & Co., 361 Broadway, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4 ; Munn & Co., publishers, 361 Broadway, N. Y. 

Canning machinery outfits complete, oil burners for 
soldering, air pumps, can wipers, can testers, labeling 
machines. Presses and dies. Burt Mfg. Co., Rochester, 
N.Y. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 

Wanted— A first class mechanical and civil engineer, 
competent to take charge of a large plant and a large 
number of men. A young man required. Address 
Ability, box 773, New York. 

t^~Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and A ddress must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



Index to Notes and Queries. No. 

Aneroid barometer 4545 

Astronomical 4545 4552 

Brass to silver 4557 

Cement walk 4546 

Electrical 4540, 4541, 4543 4549 

Fly wheels 4547 

Hard rubber, to etch 4555 

Hydrogen, buoyant force of 4554 

Litmus paper 4543 

Oil stoves 4550 

Oleate of soda 4558 

Pharaoh's serpents 4556 

Water, to cleanse 4548 

(4540) H. C. P. says : 1. A current of 

electricity passes through the primary wire of an in- 
duction coil, is the strength increased by the secondary 
wire or not ? A. The primary current is diminished by 
the current in the secondary wire. 2. About how many 
feet of No. 20 insulated magnet wire to the pound ? 
A. About 324. 3. Do the armature and fields of a motor 
use the same 'amount of current respectively while run- 
ning? A. The field magnet requires much less current 
than the armature. 

(4541) C. N. asks (1) whether the Brush 

machine gives.a direct current or alternating current at 
its terminals. A. The Brush machine delivers the direct 
current. 2. What is theE. M. F. and C. of this dynamo? 
I suppose it is a 16 light dynamo giving an E. M. F. of 
850 volts and 10 amperes, but I am not sure. Diame- 
ter of ring about 20 inches. Number of coils in same, 
eight. A. We are unable to furnish a reply to this 
query from the data sent. Better write to the manufac- 
turer of the machine. 3. What transformer would be 
best for reducing a current of 850 volts to a pressure 
of 110 volts, and how many amperes would the current 
have? A. Any form of transformer will answer, pro- 
vided it is adapted to your current. 4. How many 16 



ca*ndle power 3 10 volts lamp would the dynamo run ? A. 
About seventy-five 50- volt lamps. 5. Would one trans- 
former be best and cheapest at the dynamo, or three 
transformers ? A. It is better to have three transform- 
ers in parallel. 6. Please explain the action of a trans- 
former, if a dynamo propels a current of 10 amperes 
at 1,000 volts and the pressure be reduced to 100 
volts by a step- down transformer. A. The transformer 
is simply an inverted induction coil, and the ratio of 
the primary and secondary currents to each other is as 
the ratio of number of convolutions of the primary and 
secondary wires. 

(4542) H. W. writes : Last fall I bought 

myself a pair of long rubber boots for hunting. The 
blackberries and bushes have worn the rubber on top 
of foot so thin that the water will come through. Can 
you tell me of any preparation, or how to make it, to 
put over this rubber, and which will last as well as 
the rubber? A. They cannot be satisfactorily repaired. 
Thin gutta percha leaf might be applied in patches, 
and made to adhere by a hot iron, or the ordinary 
shoemaker's cement, might be applied so as to fill the 
tissue. But you cannot, we fear, get much satisfaction 
in mending them. 

(4543) W. S. asks : 1. I would like a 

recipe for making red and blue litmus paper. A. Dis- 
solve litmus in water, neutralize with nitric acid until 
it is barely red, filter if necessary, and by the addition 
of caustic soda in very dilute solution, and added drop 
by drop, just restore the blue color. Dip paper in this 
and dry for blue litmus paper. For red add to the so- 
lution dilute nitric acid drop by drop until it is just red 
and use for red paper. 2. Would an electric motor 
when run as a dynamo give the same number of volts 
that it took to run it as a motor? A. No. 3. Can a 
dry electric battery be charged and run as a storage 
battery, and is it cheaper than the usual lead battery? 
A. No. 

(4544) E. H. P. asks (1) whether or not 

a saturated solution of common salt in water will ab- 
sorb any of the constituents of furnace gas, and there- 
fore whether or not it may be used in collecting such 
gas. A. No more than plain water. It is not availa- 
ble for collecting gases. 2. Will you also kindly give 
an accurate method of determining, from the products 
of combustion, how much air had been supplied to the 
furnace ? A. If all the oxygen evolved in combination 
in the products of combustion came from the air, then 
one-ninth the weight of the water, and 32-44 the weight 
of the carbonic acid gas, and 16-28 the weight of the 
carbonic oxide gas, give the amount of oxygen, and by 
multiplying this weight by 100 and dividing by 23 the 
weight of air is given. The problem is complicated by 
the presence of oxygen in combination as water or car- 
bonate in the materials introduced into the furnace, 
and by the retention of some oxygen in combination in 
the ash; all this has to be allowed for. 

(4545) C. H., Jr., asks : 1. Size of object- 
ive, length and power of telescope used by Galileo. A. 
The sizes of the telescopes made by Galileo are not 
stated. Their magnifying power is stated at 30 for the 
largest. 2. What is the variation from standard of an 
aneroid barometer in a year, and how is same corrected? 
A. The aneroid varies about one-tenth of an inch, 
when properly corrected by comparison with a mercury 
barometer. It will keep its adjustment if carefully 
handled. It has a key screw in the back for adjustment. 

(4546) R. T. P. says : I am- contemplat- 
ing laying a cement walk, would like to know the best 
proportion of cement to s^and to make the best walk. 
There are parties here laying walks 6 of sand to 1 of 
cement for the first 3 inches ; seems to me not cement 
enough. A. One of cement to 6 of sand may do for 
the under layer, but the surface should be finished with 
a layer of 1 of cement to 2 of sand. 

(4547) N. B., Australia, asks : 1. If an 

engine is provided with a fly wheel just large enough to 
insure a uniform motion of the machinery in a mill, 
would power be gained or lost by using a larger wheel ? 
A. There is no power gained by the weight of a fly 
wheel beyond that necessary for regulating the speed. 
Extra weight is a loss by increasing journal friction. 2. 
A pair of rolls are used for grinding wheat, one roll 
running much faster than the other. Will the fast roll 
suffer more from friction on its grinding surf ace than 
the slow one ? A. Normally both should wear equally. 

(4548) A. E. S. asks what substance it 

is that, put into water, will cause the dirt to settle to 
the bottom immediately,? A. There is no agent that 
will do this. A very small amount of alum, a few 
grains to the gallon, especially if ammonia is added to 
barely alkaline reaction after it, will clarify water if 
allowed to stand. A little albumen may be dissolved 
in it and the water boiled. Gelatine precipitated by 
tannic acid will have a clearing effect . All these agents 
require time for settling or filtration. 

(4549) G. W. R. asks : We desire to run 

an alarm from a factory to the fire engine house. The 
distance is half a mile. We desire to run the alarm by 
battery. 1. What sized wire will be necessary ? A. 
Use No. 20 wire. 2. Will it be necessary to run two 
wires, or can the return be made by ground? A. A 
ground return will be the best. 3. How many cells of 
Leclanche battery will be necessary ? A. Four or five 
cells. 4. Will it be better to use insulated wire? A. 
It will be much better unless the wire is carried by insu- 
lators like a telegraph line. In such case bare wire can 
be used. 

(4550) W. C. V. asks : Are the gas and 

oil heating stoves that allow the products of combus- 
tion to escape in the room safe to use, from a hygienic 
point of view? They have them for sale here that are 
claimed to be sufficient to heat a room fifteen feet 
square. Would such a stove be likely to be injurious 
to the health? A. The products of combustion from 
gas and oil stoves, principally carbonic acid gas, with a 
small portion of carbonic oxide gas, are well known to 
be unhealthy and poisonous to animal life. The car- 
bonic oxide is a deadly poison. These stoves are 
largely sold throughout the United States, with claims 
for convenience and economy. They can be trusted on 
these grounds where there is sufficient ventilation to 
carry off the gases of combustion, as for kitchen use; 
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but great caution should be used in heating small, 
close rooms as stated, with closed door and window, 
when occupied. Bed rooms that are damp may be 
warmed and then ventilated with safety before going 
to bed. 

(4551) A. R. H. says : Please inform me 

if you can compress water in a boiler when testing a 
boiler by cold water. When the boiler is full and I put 
my gauge on, do I not compress the air that is in the 
water when I start force pump, instead of the water? 
When filling boiler I am letting air out of the steam 
dome, and after the same is full I attach my gauge. Do 
I not displace air when more water enters the boiler? 
A. Water is slightly compressible, but not enough for 
observation in testing a boiler, because the elasticity 
of the metal in the shell allows it (the shell) to stretch 
more tnan the compressibility of the water. The air 
that may accidentally lodge at the irregularities in the 
shell, as well as the air mixed with the water, all help 
to make the gauge show compression. The pipe leading 
to the gauge is also liable to be rilled with air, which 
also contributes to the apparent elasticity of the con- 
tents of the boiler. 

(4552) I. Gr. B. says : It is said that the 

sun is on the meridian of any place but four times a 
year at 12 o'clock. That is sun and clock agree only at 
those times, which are 15th of April, 15th of June, 1st 
of September, and 25th of December. The question is 
why those particular days? Whereabout is the earth 
in its orbit on those days? A. The variation of 
the sun from mean clock time is a gradually increas- 
ing and decreasing amount from its perihelion and 
aphelion points due to the elliptic form of the earth's 
orbit, which alone would make but two terms in the 
yearly variation of time. The effect of the obliquity 
of the ecliptic so changes this condition that the com- 
bined sums and differences make four times in a year 
at which solar and clock or mean time agree as stated 
in your query. The sun is in perihelion about the 25th 
of December, and in aphelion about the 15th of June. 
As the velocity of the earth in the perihelion half of its 
orbit is greater than that in the aphelion half, so the 
curves of time difference are greater in the first and last 
quarter of the year, as shown in your almanac. 

(4553) C. & L. ask : What is the cause 

of the moon's appearing of a reddish hue sometimes at 
its rising? To what is ascribed the enlarged form of 
the moon at times of rising? A. The red appearance 
of the moon and sun at rising and setting is caused by 
the unequal absorption by the atmosphere of the col- 
ored rays, which are combined in white light, the col- 
ored rays having the shortest wave lengths beingl first 
absorbed. The violet, indigo, blue, green, when the 
fading yellow gives the sun and moon the orange hue 
and occasionally a strong red. It is the vastly increas- 
ing distance that the light travels in the atmosphere 
on the horizon that causes absorption. The sun looks 
red at noon time through considerable depth of water. 
The increased diameter is ouly apparent, an illusion of 
eye. The measured horizontal diameter is the same 
as ut higher altitudes. 

(4554) E. A. McG. asks : 1. What ib the 

buoyant force or negative weight of one cubic foot of 
hydrogen gas, of coal gas, of a vacuum, in ounces or 
pounds, taking the density of the air at sea level as a 
basis? A. There is no such thing as negative weight. In 
air at the sea level hydrogen has a buoyancy of about 70 
pounds to 1,000 feet, and coal gas one-half as much. 2. 
How much stronger would a vessel containing hydro- 
gen have to be, to resist its expansive force at a height 
of 10,000 feet, than at sea level, and what is the ratio of 
expansive force developed as it ascends? A. At the 
height named hydrogen or any gas inclosed at the sea 
level would exert a pressure of about 5 pounds to the 
square inch. The exact ratio can only be expressed 
by a complicated formula. 3. Is aluminum manufac- 
tured in any considerable quantities ? If so, where, 
and what is about its value in the United States per 
pound? A. Yes; in Pittsburg and in other places. It 
is worth in quantities about $1.50 per pound. 

(4555) T. W. writes : I am desirous of 

learning what agent I must employ to etch or rather 
engrave on hard sheet rubber, in the manner that nitro- 
muriatic acid acts on zinc, i. e., I wish to cover the 
rubber sheet with a coating of wax, soap or like mat- 
ter, then scratch the desired lines into the said coat- 
ing and apply to the lines such a liquid as will eat into 
rubber in the exposed places. A. Aside from the 
sand-blast method we know of no way of etching vul- 
cauite or hard India rubber. An impression can be pio- 
duced by a die or engraving pressed upon it while 
heated to 212° Fah. If the surface is now smoothed off 
and exposed to heat, the lines of compression will 
swell or expand again, and thus give a relief plate. See 
Scientific American Supplement, No. 252. 

(4556) E. N. A. asks how to make 

Pharaoh's serpents. A. These are little cones of sul- 
phocyanide of mercury which, when lighted, give forth 
along, serpent-like, yellowish-brown body. Prepare 
nitrate of mercury by dissolving mercury dioxide in 
strong nitric acid as long as it is taken up. Prepare 
also sulphocyanide of ammonium by mixing 1 volume 
snlphide of carbon, 4 strong solution of ammonia, and 
4 alcohol. This mixture is to be frequently shaken. In 
thecouise of about two hours, the bisulphide will have 
been dissolved, forming a deep red solution. Boil this 
until the red color disappears and the solution becomes 
of a light yellow color. This is to be evaporated at 
about 80° Fah. until it crystallizes. Add little by lit- 
tle the sulphocyanide to the mercury solution. The 
sulphocyanide of mercury will precipitate, the superna- 
tant liquid may be poured off, and the mass made into 
cones of about ^ inch in height. The powder of the 
sulphocyanide is very irritating to the air passages, and 
the vapor from the burning cones should be avoided 
as much as possible. To ignite them set them on a 
plate or the like, and light them at the apex of the 
cone.— From the "Scientific American Cyclopedia of 
Receipts, Notes and Queries. " 

(4557) P. A. F.— For Silvering Brass.— 

The first essential is that the metal be chemically clean, 
which is best done by the use of dilute nitric acid, fol- 
lowed by a wash with clean water, and then with dilute 
aqua ammonia, drying in sawdust. If the metal be then 



rubbed with chloride of silver dissolved in ammonia 
and then washed and again dried in sawdust, the re- 
sult will be fine. It should, however, be immediately 
lacquered in order to preserve the surface. The chloride 
of silver is preferable to the nitrate. No battery is used. 
Or for thin plating dissolve in 10 or 12 drops of water 
and add nitrate of silver, 2 parts, cyanide of potassium 
6 parts. Rub on the object. — Desilvering.— The follow- 
ing is a liquid which will dissolve silver without at- 
tacking copper, brass, or German silver, so as to remove 
the silver from silvered objects, plated ware, etc. It is 
a mixture of 1 part of nitric acid with 6 parts sul- 
phuric, heated in a water bath to 160° Fah., at which 
temperature it operates best. 

(4558) J. L. C. and F. P. ask how to 

make oleate of soda referred to oleate of soda, referred 
to page 162 of the Scientific American. A. To make 
the pure acid, 2 ounces of pure soap (almond oil is the 
best, but Castile will answer) are dissolved in 20 ounces 
of boiling water. One ounce of sulphuric acid, pre- 
viously diluted with 2 ounces water and allowed to 
cool, is added. The fatty acids rise to the surface 
in an oily layer. The water is siphoned off, and they 
are washed three times with boiling water. The mass 
is allowed to cool, and is removed from the surface 
of the water, where it floats. It is weighed, mixed 
with X its weight of litharge, and heated (212°-225° 
Fah.) until complete combination is effected. This 
may be known by the cessation of any evolution of 
bubbles from the mass. The resulting lead plas- 
ter is allowed to stand mixed with 10 to 15 times 
its weight of ether in a tightly corked bottle until 
completely disintegrated. Then it is filtered, and to 
the filtrate hydrochloric acid is added as long as any 
lead is precipitated. The ethereal solution is poured 
off, and the ether recovered by distillation, leaving 
pure oleic acid. Two fl. drm.of the acid is added to 
somewhat less than 1 pint of boiling water, and solu- 
tion of caustic soda very carefully added, drop by 
drop, until complete solution of the acid is effected, 
very carefully avoiding an excess of soda, and after 
cooling, water is added to make it measure just 1 pint. 
A standard soap solution is thus obtained. To this add 
^s its bulk of the best glycerine. Shake long and well, 
and the mixture is ready for use.— From the new "Sci- 
entific American Cyclopedia of Receipts, Notes and 
Queries." 



TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 861 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

September 27, 1892, 

AND EACH BEARING THAT DATE. 

[See note at end of .list about copies of these patents.] 



Aerating liquids, method of and apparatus for, 

J. H. Minto 483,259 

Annunciator, electrical, N. H. Raymond 483,310 

Atomizer, H. M. Dunlap 483,435 

Auger, coal. F. W. Corrtgan 483,210 

Auger, earth, C lark & Keefer 483,300 

Ax h elve attac hment, W. Donlon 483,248 

Axle, J. Herby 483,444 

Axle box, E. N . Wood 483,372 

Axle, car, R. L. McLaren 483,470 

Axle dust guard, car, R. M. Lawless 483,385 

Axle lubricator, I . P. & H . A. Wendell 483,333 

Axles, journal bearing for car, P. Sweeney 483,405 

Baby jumper, W . S. Tot hill 483,270 

Bag fastener, B . L . Hubert 483,450 

Beehive, J. Conser 483,137 

Beer cooling apparatus, E. Seitz 483,395 

Bell, Bevin & Wells 483,341 

Bell, J. C. Wells 483,332 

Bell, electric, N. H. Raymond 483,309 

Bell, gong, W.S.Ham 483,149 

Beverage of fermented and unf ermented wort 

and making the same, E. Adam 483,337 

Beverages, making malt, E. Adam 483,338 

Bicycle, W. O. Wakefield 483,273 

Bicycle support, F. Gleason 483,146 

Bill holder, E. M. Wiley 483,412 

Binder, hand, A. Morris 483,468 

Blackboard, O. A. Weiss enborn 483,371 

Blasting powder, F. Auchman 483,125 

Block. See Chain block. 

Boiler. See Locomotive steam boiler. 

Boiler, E. H. Scribner 

Boilers by gaseous fuel, apparatus for heating, J. 

L. Hastings 483,352 

Bolting or sifting machine, C. Haggenmacher 483,286 

Boot or shoe heels, attaching, H. A. Webster 483,293 

Box. See Garbage box. Paper box. 
Brake. See Car brake. Sleigh brake. 

Bridges, guard gate for draw, W. Herrick 483,445 

Bridle attachment, J. W. Peace 483,472 

Brooder, C. E. Watkins 483,409 

Brush, scrubbing, Beilmann & Levi 483,128 

Ttrnsh fcn.n ner'» hictiip P firnn 
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1. Elegant plate in colors, showing a handsome resi- 

dence at Belle Haven Park, Greenwich, Conn., 
recently erected at a cost of $18,000 complete. 
Floor plans and two perspective elevations. 
Messrs. Lamb & Kich, architects, New York. 

2. Plate in colors showing an elegant residence at 

Montclair, N. J. Perspective view and floor 
plans. Cost $7,000 complete. Mr. E. T. Hap- 
good, architect, New York. An excellent de- 
sign. 

3. A house at Montclair, N. J. Two perspective views 

and floor plans. Cost $4,750 complete. E. T. 
Hapgood, architect, New York. 

4. A Queen Anne cottage recently erected on Chester 

Hill, Mount Vernon, N. Y., at a cost of $5,000. 
Floor plans, perspective elevation, etc. 

5. A house for two families erected on Armory Hill 

at Springfield, Mass., at a cost of $7,000 complete. 
Mr. F. K. Richmond, architect, Springfield, 
Mass. An excellent design. Floor plans and 
perspective. 

6. A model dwelling at Holyoke, Mass. A unique de- 

sign. Perspective elevation and floor plans. 

7. A small cottage and separate summer kitchen. Per- 

spective views and floor plan. Cost for both 
buildings, about $1,600. 

8. The parsonage at Montclair, N. J., built for the 

Congregational Church. Cost complete $15,000. 
J. C. Cady & Co., architects, New York. Perspec- 
tive view and floor plans. 

9. A handsome residence at South Orange, N. J. Floor 

plans and perspective elevation. 

10. A cottage at Fanwood, N. J., erected at a cost of 

$5,166 complete. Perspective elevation and floor 
plans. 
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Brush, tanner's sigue, C. Grau 

Buckle. E. J. Kraetzer 483,&xj 

Building front, sheet metal, C. D. Pruden 483,163 

Buildings, metallic facing for, L. L. Sagendorph .. 483,240 

Burial casket, Jones & Myers 483,304, 483,30.') 

Butter worker, H. J. Anderson 483,201 

Can. See Fruit can. 

Car brake, J. W. Barnes 483.414 

Car bundle rack, J. M. Cotton 483,283 

Car coupling, E. Geant 483,437 

Car coupling, Wilks & Whitus 483,li>4 

Car coupling, R. M. Woodard 483,106 

Car couplings, pin lifter for, Wilks & Whitus 483,193 

Car draught and dust guard, E. B. Jones 483,382 

Car, dump, M. W. lies 483,152 

Car guard, railway, P. Barron 483,202 

Car starter, D. Fuller 483,349 

Cars, means for dumping. W. E. Ludlow 483,360 

Card shuffling and dealing mechanism, W. H. 

Ranney 483,364 

Carriage for elevated ways, transfer, H. B. Tefft. 483,183 
Carrier. See Luggage carrier. Reel carrier. 
Case. See Mailing case. 

Cash register and indicator, H Cook 483,511 

Casting apparatus, sash weight, J. Carter 483,208 

Catalogue, library, A.J. Rudolph 483,313 

Cementing macnine, W. Robertson 483,367 

Chain block, J. R. Morgan 483.161 

Chain, sheet metal, H. M. Eldridge 483,347 

Chain wrench, W. H. Brock 483,419 

Chairs, fan attachment for rocking, H. M. Baker. 483,413 

Chimney cap, J. Keane 483,384 

Chuck, pinion, G. B. Woodruff 483,195 

Churn power, W. T. Brown 483,134 

Chute, coal, G. L . Stuebner 483,404 

Cigar lighter, F. Michl 483,464 

Cigarette machine, H . S.'Grace 483,380 

Clamp. See Hose clamp. 
Clasp. See Glove cord clasp. 
Cleaner. See Window cleaner. 

Clevis, Hunt & Lerch 483,221 

Cloth winding machin e, J. Conn 483,510 

Clothes drier, H. Adler 483,275 

Clothes line, J. W. Cadwell 483,299 

Clutch, friction, P. Weber 483,370 

Collar, O. C. Little 483,228 

Collars, machine for forming, A . W. Cummings.. . 483,139 

Colors, making azo, D. A. Rosenstiehl 483,368 

Colter, plow, G. A. Lambert 483,457 

Conveyer, T.L. Marvel 483,232 

Convever, continuous trough, J. Pollock 483,475 

Corn shelters, extension feed for, W. H. Rush. . . . 483,239 

Corrugating machine, J. White 483,192 

Cotton gin. S. Z. Hall 483,21G 

Counterbalanc ing collar, W. T. Webb 483,411 

Coupling. See Car coupling. Thill coupling. 

Wire coupling. 
Cranes, brake for drums of overhead traveling, 

J. R. Morgan 483,467 

Crank securing means, F. H. Bolte 483,342 

Crib and chair, combined infant's, H. A. Hayden. 483,218 

Crutch or cane tip, W. L. Scoville 483,174 

Cutter. See Meter cutter. 

Cycle wheel, C. E. W. Woodward 483,373 

Davit hook, S. B. Butler 483,421 

Desk cover, C. A. Bennett 483,129 

Door closer, E. W. Daily 483,140 

Door closer, gravitating, H. Scheewind 483,169 

Door lock, sliding, A. B. Pullman 483,326 

Doors, mechanism for operating and locking jail, 

C. H. S parks 483,178 

Drainage system, J. & F. H. Nicholson 483,236 

Draw b ar carrier iron, Minton & Douglas 483,465 

Drier. See Clothes drier. 

Earring, T. F. Gaynor 483,214 

El ectric cable, T. Guilleaume 483,285 

Electric cut-out and switch box, L. D. McMunn.. 483,235 

Electric heater, T. Ahearn 483,124 

Electric meter, A. G. Waterhouse 483,189 

Electric motor, W. M. Dresskell 483,431 

Electric snap switch , S. F. Alden 483,316 

Elevator. See Water elevator. 

Elevator, CM. Bartholomew 483,277 

Elevator, F. Giles 483,145 

Elevator door operating apparatus, D. Tufts 483,407 

Elevator gearing, N. C. Bassett 483,203 

Elevator shafts, device for closing, N. J. Blagen.. 483,416 

Embossing machine, Crahan &Nesom 483,247 

Engine. See Steam engine. 

Engine driving mechanism, road, C. F. Christo- 
pher 483,281 

Exhibitor, button, S. T. Mosser 483,469 

Extension table, C. W. Munz 483,361 

Fence, P. Trick 48.3,186 

Fence gate, wire, P. Hack .... 483,351 

Fence, hedge, M. L. Funkhouser 483,322 

File or index, continuous, A . J. Rndolph 483,312 

Filter, Lockstaedt & Gubbins 483,230 

Filter, oil. J. S. Hall 483,148 

Fire escape, P. Lynch, Jr 483,463 

Fire extinguisher, automatic gravity, T. F. 

Handly 483,491 

Floor scraping machine, F. C. Schroeder 483,173 

Flume gate, S. M. Irvin 483,455 

Foot rest and shoe stool, Stone & Campbell 483,403 

Fruit can or jar, J . M. Barnhart 483,415 

Fumes, device for collecting metallic, Sheedy & 

lies 483,176 

Fumigator, F. A. Hoffman 483,484 

Furnace. See Smoke Consuming furnace. 
Gauge. See Liquid gauge. 

GaMey, self-lockirfg Job, N. G. Duffy 483,434 

Game apparatus,!?. E. Knight 483,324 

Garbage box, J. Harbolsheimer 483,492 

Gas compressor, A. Siebert 483,268 

Gas governor, mercurial, Higgins & Smith 483,517 

Gas manufacture of, R.M.Bidelm an 483,489 

Gate. See Fence gate. Flume gate. Tilting 

Gate, F.*K. Plumbly 483,387 

Gate,T.M. Smith 483,398 

Glove cord clasp, A. E. McDonald 
Grading machine, C. Lampitt 



Grain meter, oscillating, H. H. Boenker 483,417 

Grate, portable, D. H. Watts 483,410 

Griiiding machine, A. Fryer 483,249 

Grinding machine, A. B. Landis 483,288 

Grinding mill. I. E. O verpeck 

Guard. See Axle dust guard. Car guard. Key- 
hole guard. 

Gun, magazine, A. X,indner 483,229 

Gun, spring air, W. F. Markham 483,159 

Handle, D. A. & H. C. Moore 483,486 

Hanger. See Lamp hanger. 

Harmonica, O. Meinel 483,160 

Harrow, C. A. Anderson et al 483,317 

Harrow, W. Richards etal 483,501 

Harvester, traveling, B. Holt 483,449 

Heater. See Electric heater. 

Heel stiff ener machine, A. H. Thompson 483,184 

Hogsheads or barrels, construction of, A. 

Schmidt 483,478 

Hoisting apparatus, W. J. Kayser 483,323 

Hoisting machine, VV. H. Rickabach 483,391 

Holdback, J. H. Logan 483,325 

Holder. See Bill holder. Lid holder. Ring 

holder. Tag holder. Trunk strap holder. 
Hook. See Davit hook. 

Horse checking device, I. Labelle 483,306 

Horse hitching device, J. H. Quinton 483,514 

Horseshoe, G. T. Chapman 483.209 

Hose clamp, A. R. Dickinson 483,302 

Hose reel, S . F. Reynolds 483,390 

Ice, apparatus for cooling water in the manufac- 
ture of, A. Smith 483,397 

Implement, hand, M. Ryan 483.477 

Ink, C. M. Higgins 483,446, 483,447 

Insecticide distributer, R. J. Talley 483,269 

Ironing table, W. G. Lindsay 483,460 

Ironing table, folding, Hill & Frey 483,353 

Jack. See Pegging jack. 

Jar. See Packing jar. 

Key. See Musical instrument key. 

Keyhole guard for padlocks, J. V". Carvell 483,345 

Kitchen cabinet, F. Holmes 483,219 

Kneader or mixer, dough, A. Dagry 483,430 

Lamp, J. Kirby, Jr 483,155 

Lamp, Argand, F. Rhind 483,167 

Lamp burner attachment, J. King 483,253 

Lamp hanger, C. E. Hilliard 483,448 

Lamp or lantern, J. W. Ormsby 483,386 

Land roller, B. A. Thomas 483,242 

Lantern, signal, G. A. Bischoff 483,507 

Latch and lock combined, J . E. Armstrong 483,318 

Lid holder for pans or vessels, E. E. Ward 483,408 

Light fixtures, adjustable canopy for, E. C. 

Schmalz 483,171 

Light, magnifying gl obe for the diffusion of arti- 
ficial, H. Eldridge 483,482 

Liquid gauge, C. Pinel 483,485 

Lobster trap, Palmer & Watrous 483,471 

Lock. See Door lock. 

Lock, H. Bruns 483,298 

Lock, B. Goldenberg 483,147 

Locker for apparel, etc., J. M. Cotton 483,282 

Locomotive, electric, N. C. Bassett 483,204 

Locomotive steam boiler, G. J. Perkins 483,473 

Lubricator. See Axle lubricator. 

Luggage carrier, A. S. Comstock 483,346 

Magnets, measuring the strength of, C. H. Rudd. 483,168 

Mailing case, G. J. Johnson 483,287 

Marking material, package of, E. C. Hunt 483,453 

Mason's hawk, C. W. Blay 483,132 

Match card, friction, J. Pusey 483,165 

Match, flexible, J. Pusey 483,166 

Measuring apparatus, tailor's, A. Trochu 483,271 

Measuring instrument, lens, M. J. Hinden 483,354 

Mechanisms, means for controlling the operation 

of, H. E. Vineing 483,272 

Metal heating, electric, C. L. Coffin 483,426 

Metal latticework, E. Kuechle 483,358 

Metal strips, machine for twisting, E Kuechle... 483,357 

Metal working device, electric, C. L. Coffin 483,424 

Metai working, electric, C L. Coffin 483,427, 483,428 

Metallic covering plate, R. G. Westpbalen 483,243 

Meter. See Electric meter. Grain meter. Piston 

meter. 
Mill. See Grinding mill. 
Millstone and making the same, Sturtevant & 

Ellis 483,504 

Millstones, making composite, T. L. Sturtevant. . 483,179 

Mining machine, J. L. Lechner 483,156 

Miter cutter, W. R. Fox 483,436 

Motion, device for converting, S. Sloan 483,177 

Motor. See Electric motor. Water motor. 

Mower, lawn, W. A. Loud 483,157 

Multiple switchboards, test system for, O. A. 

Bell 483,506 

Multiple switchboards, test system for, C. E. 

Scribner 483,175 

Music rack, I. W. Zavadil 483,244 

Musical instrument key , L. K. Fuller 483.378 

Musical instrument, stringed, W. J. Christy 483,136 

Napkin ring and holder, combined, A. M. Spauld- 

ing 483,331 

Necktie fastener, L. Green wald 483,215 

Net fabrics, knot for, R. Semmler, Sr 483,291 

Net,flsh,H.F. Smith 483,400 

Nut cracker, Wheeler & Sperry 483,334 

Nut lock, A. Stockdale 483,241 

Ordnance, breech-loading, S. Seabury 483,267 

Ordnance, means for operating heavy, F. Bex — 483,130 

Package wrapper, W. J. Acheson 483,198 

Packing jar, J. W. Meyer 483,258 

Padlock, E. A. Judd 483,383 

Paint, fireproof, R. W. Lamprey 483,307 

Painting barbed wire fences, machine f or, J. R. 

Smith 483.503 

Paper box, T. F. W. Schmidt 483,502 

Paper machine suction mechanism, J. Reynolds.. 48.3,329 

Paper machine suction roll, E. B. Benham 483.340 

Pegging jack, D. Whitlock 483,191 

Pelts, machine for removing water hairs from, J. 

Derbohlow 483,142 

Phosphate rock, apparatus for treating, Hughes 

& Chisolm 483,452 

Photographic lenses, diaphragm for, E. R. Bul- 

lard 483,135 

Picture stretcher, folding, E. R. Butler 483,280 

Pipe. See Stovepipe. 

Pipe and nut wrench, M. J. Wilson 483,336 

Pipe for the conveyance of liquids or gases, 

Walker & Shaw 483,274 

Piston meter, Blein & Beraud 483,278 

Planter, corn, O. P. Cranmer 483,376 

Planter, corn, P. P.Hayes 483,217 

Platform, J. Matthews 483,233 

Plow, S. Remaly 483,311 

Plow, ditching, B. H. Rinehart 483.476 

Plow, sulky, J. Wolpert 483.480 

Poke, animal, A . Bolding 483,508 

Poke, animal, C. V. Whallon 483,190 

Potato grinder, J. R. Hartman 483,251 

Powder. See Blasting powder. 

Power. See Churn power. 

Press. See Printing press. Proof press. 

Pressure regulator, Higgins & Smith 483,516 

Printer's galley, N. G. Duffy 483,481 

Printer's quoin, W. J. Tinsley 483,185 

Printing machines, bed motion for cylinder, L. C. 

Crowell (r) 11,272, 11,273 

Printing plate, surface, Mullaly & Bullock 483,498 

Printing press, D. I. Eckerson 483,377 

Proof press, N. G. Duffy 483,433 

Propeller, screw, J. MacHaffie 483,158 

Pulley, O. C. Little 483,227 

Pulley, grip, A. S. Hallidie 483.442 

Pulp grinding machines, feed for, A. W. Le- 

febvre 483,458 

Pump, J. C. Tom 483,406 

Puzzle, P. W. Anderson 483,276 

Rack. See Car bundle rack. Music rack. 
Radiators, fitting or connection for supply pipes 

and branch pipes of, J. E. Russell 483,392 

Railway conductor, electric, R. M. Hunter 483,494 

Railway crossing signal mechanisms, circuit 

closer for, Loy & O'Toole 483,231 

Railway system, electric, A. L. Riker 483,366 

Railway tie, W. R. Kinnear 483,154 

Railway tracks, weed cutter for, W. G. Hay 483,150 

Railways, automatic block system for, B. & J. 

Shoecraf t 483,479 

Railways, trolley track hanger for electric, W. Q. 

Prewitt 

Rake and portable baling press, combined, C. C. 

Shero 483,515 

Recorder. See Time recorder. 

Reel. See Hose reel. 

Reel carrier and wire stretcher, combined, W. H. 

Johnson 483,355 

Reel support, F. S. Reager 483,389 

Reflector. A.. Zalud 483,197 

Refrigerating apparatus, C. E. Peirce 483,500 

Register. See Cash register. 
Regulator. See Pressure regulator. 

Resawing machine, F. R. Lee 483,226 

Ring. See Earring. Napkin ring. Spinning 
ring. 

Ring holder, J. Smith 483,399 

Roller. See Land roller. 

Roof, J. J. McCarthy 483,262 

Rotary machines, reversing mechanism for, J. G. 

J ohnson 483,456 

Sack, Stivers & Hoagland 483,402 

Safe, W. C. Ireland 483,153 

Salicylaldehyde-alphaphenylmethyl hydrazone, 

making, 1. Roos 483,290 

Sawm ill dog, G. F. Knight 483,223, 483,224 

Saw t ooth setting machine, J. R. Little 483,497 

Sawing machine, A. Wadsworth 483,315 
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Scraper, road, S. B. Jamieson 483,303 

8crew,jack, W. H. Wild 483,487 

Screw stopper for water bags, etc., G. H. F. 

Sctarader 483,330 

Seat, CCA. Schindler 483,265, 483,266 

Sewing machine, C B. Hunt 483,454 

Sewing machine scalloping attachment, G. W. 

Kemp 483,496 

Shade attachment, window, H. L. Hall 483,i90 

Shaft, sectional vehicle. W. J. Pohrer 483,474 

Sheet metal articles, forming machine for, S. 

O'Brien 483,362 

Shoe fastening, A. D. Field 483,144 

Shoe soles, machine for grooving, G.'Bryant 483,319 

Shoe, waterproof, E. Roche 483,289 

Sieve surface, O. Schnelle 483,170 

Signal and stand, G. T. Brown 483,420 

Signaling apparatus, train, H. R. Mason.... 483,256, 483,257 
Silk and other fibers, apparatus for degumming, 

W. H. Whiteley 483,335 

Silk manufacturing machinery, L. Dimock 483,284 

Skewer pointing machine, J. H. & H. L. Berst 483,205 

Skiving machine, counter, M. C Bowman et al 483,509 

Sleigh brake, D. Collard 483,429 

Slipper, J. D. Chantler 483,346 

Smoke consuming furnace, W. Oehlstrom 483,237 

Soldering machine, can, D. M. Monroe 483,234 

Sole trimming machine, J. R. Scott 483,393 

Spinning mule, cotton, C. A. Dam 483,301 

Spinning ring, J. Booth 483,297 

Spokeshave, E. D. White 483,294 

Spoon, P. C Goodwin 483,379 

Spring. See Vehicle spring. 

Square, adjustable T-, R. McChesney 483,499 

Stamp affixing machine, W. M. Gray 483,250 

Stamp, hand, T. S. Buck 483,343 

Stamp, time, S. H. Hoggson 483,151 

Staple forming and driving machine, Knudtson 

&Uhri 483,254 

Staples, device for holding metallic, W.J. Brown 433,374 

Steam boiler and furnace, R. Muller 483,260 

Steam engine, M. A. Beck 483,127 

Stone, etc., composition of matter for clea ning 

brown, H.J. & G. F. Ecker 483,143 

Stopper. See Screw stopper. 

Stove grate, C L. Beers 483,295 

Stove or warm air furnace, W. H. Turner 483,187 

Stovepipe, G. G. Calderwood 483,207 

Stovepipe collar and fastener, A. D. & C. J. 

Grubb 483,441 

Straw stacker, C E. Gaumer 483,213 

Table. See Extension table. Ironing table. 

Tack driving mechanism, F. Chase 483,375 

Tag holder, I.J. True 483,314 

Tannic extracts, purifying, G Delvaux 483,141 

Telephone, automatic coin-actuated, F. Muller. . . 483,162 

Thermometer, indicating, Rapkin & Cossor 483,365 

Thermostat, 1. F. & F. C. Beers 483,339 

Thill coupling, Greenland & Carrick 483,440 

Thill coupling, J. V. Myers 483,261 

Tie. See Railway tie. 

Tile, H. Sturm 483,180 

Tile moulding apparatus, M. Scott 483,486 

Tilting gate, A. J. Duck et al 483,432 

Time recorder, watchman's electric, N. H. Ray- 
mond 483,308 

Timetable, perpetual train, J. I. Covington 483,138 

Tin from other metals, separating, Bang & Ruffin 483,245 

Tire for cycles, pneumatic, T. H. Hicks 483,493 

Tire, pneumatic, J. H. Bullard 483,344 

Tire, vehicle wheel, J. H. Bingham 483,131 

Tobacco granulating, grading, and separating 

machine, Smith & Hayes 483,292 

Tobacco, machine for treating leaf, C. A. Snyder. 483,401 

Torpedo, J. H. Bates 483,126 

Traction wheel, H. L. Holt 483,220 

Trap. See Lobster trap. 

Tray filling and emptying machine, R. A. Bauer. . 483,488 

Tricycle, A. H uuter 483,495 

Trousers shield, J. H Prutzman 483,164 

Truck, car, R. L. Ellery 483,211 

Trunk stand, E.J. Fletcher 483,348 

Trunk strap holder, A. E. McDonald 483,264 

Tuning forks, making, L. K. Fuller 483,513 

Typographic machine, Heath & Verdin 483,252 

Umbrella or parasol, H. A. Fleuss 483,212 

Valve for pneumatic tires, G. H. F. Schrader 483,172 

Valve gear, steam engine, R. Radley 483,328 

Valve, tank, C Birkery 483,296 

Valve gear, C H. Holdredge 483,381 

Vehicle spring, W. Atkinson 483,505 

Velocipede, ice, P. H. Class 483,422 

Velocipede pedal, F. C. Rockwell 483,238 

Vending apparatus, Adriance & Volkmann 483,199 

Vending machines, coin conveyer and tester for 

automatic, J. H. Volkmann 483,188 

Vending machine, coin-operated, R. H. Little 483,255 

Ventilator. See Window ventilator. 

Vest and drawers holder, A. Luetig 483,462 

Wagon, tip, G. Anderson 483,200 

Washboard, J. C. Gearhart 483,438 

Washing machine, M. R. Gibbs 483,439 

Washing machine, Hallsten & Anderson 483,443 

Water elevator, W.B. Simpson 483,396 

Water motor, W. E. Seelye 483,394 

Water wheel, Book waiter & Tyler 483,133 

Waterproof composition, S. Huff 483,451 

Wax moul d, sealing, J. C Eckert 483,512 

Welding, electric, C.L. Coffin 483,423 

Welding, electric metal, C L. Coffin 483,425 

Welding machine, link, J. W. Bonta 483,418 

W heel. See Cycle wheel. Traction wheel. .Water 

Wick raiser, G. S. Brown 483,279 

Windmill attachment, Bixler & Ferguson 483,206 

Window cleaner, A. L. Lewis 483,359 

Window ventilator, G. W. Greig 483,483 

Wire coiling and cutting machine, Fulghum & 

Roberts 483,321 

Wire coupling, underground, J. J. Purcell 483,327 

Wire netting machine, H. K. Swinscoe 483,181, 483,182 

Wire stretcher and fastener, G. Chamberlain 483,320 

Wrench. See Chain wrench. Pipe and nut 

wrench. 

Wrench, J. C. Johnson 483,222 

Wrench, J. A. Litel 483,461 



BUILDERS OF HIGH GRADE BOATS. 

We Build Everything, from a Canoe to a Steam Yacht. 

Complete Stock Oars, Sweeps and Boat Trimmings. 

We Make all Sizes Pipe Boilers and Engines 

Cedar Row Boats from $25 upward. «„«« 

Vapor and Steam Launches from $300 upward. 




Speed 20 miles an hour. 



^"SEND lOc. FOR COMPLETE CATALOGUE. 

DAVIS BOAT AND OAR CO., DETROIT, MICH., U. S. A. 



^Cdpcrfisfcmenfs. 



Inside Page, each insertion > - 75 cents a line 
Back Page, each insertion - - - - $1.00 a line 
The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



ADAMANT WALL PLASTER 



BEST PLASTERING MATERIAL KNOWN, 

No experiment. Its success has been phenomenal. 

Thirty factories in this and other countries. 

ADAiUAAT MFG. CO., SVRACUSE, N. Y, 



DESIGNS. 

Badge, G. A. Schlechter .'* 21,866 

Balloon, T. B. Dixcy 21,874 

Bridle bit frame, W. W. Hall 21,872 

Button, etc., A. A. Bushee 21,869 

Columns, casing for urania, L. Schupmann 21,865 

Knifehandle, G. W. Korn 21,867 

Lamp,F. Yokel 21,871 

Picture hook, G. W. Tucker 21,870 

Sink trap, H. C. Montgomery 21,873 

Spoon, E. I. Richards 21,868 



TRADE MARKS. 

Baking powder, Calumet Baking Powder Com- 
pany 

Beer, McA voy Brewing Company 

Beer, lager, Long Island Brewery 

Beer, lager, Eigenbrot Brewing Company 

Beer preservative, A. Boake, Roberts & Co 

Canned and preserved fish, C. P. Upshur 

Canned flsh, fruits, vegetables, soups, and milk, 
W. B. Timms 

Canned fruits, flsh, meats, and vegetables, A. J. 
Wenham's Sons 

Catsup, tomato, Dodson, Hils Manufacturing Com- 
pany 21,793 to 

Corsets, J. M. Van Orden 

Cure for nervous diseases and the liquor habit, 
Royal Medicine Company 

Dress stays, covered, Detroit Stay Company 

Food for animals, G. Macf adden 

Insect and verminjexterminators, W. Gottlieb 

Labels, packages of printed, Jersey City Printing 
Company 

Leather, harness, W. W. Mooney &Sons 

Matches, W. L. Anderson 

Medicinal compounds for external use, J. Lauffer. 

Outer garments for men and children, A. Kirsch- 
bauin & Co 

Photographic prints, G. F. E. Pearsell 

Remedy for diseases of women, F. A. Whitney .... 

Remedy for neuralgia, rheumatism, headache, and 
fevers, H. Brinckerhoff 

Stamps, frangible boxes containing postage, 
United States Postage Stamp Delivery Com- 
pany 

Tablets for use in dyspepsia and stomach troubles, 
Luyties Homeopathic Pharmacy Company 

Toilet cream, lotions, and powder deodorants, E. 
Lewis 

Tonics, McA voy Brewing Company 

WatcheB, Elgin National Watch Company 

Yarns, cotton, McConnel & Company 



21,792 
21,786 
21,789 
21,77b 
21,782 
21,805 

21,804 

21,800 

21,795 
21,799 

21,797 
21,83 
21,803 
21,802 

21,777 

21,781 
21,790 
21,784 

21,778 
21,787 
21,798 



21,780 

21,779 
21,785 
21,801 
21,796 
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AND CHICAGO. 
Planimeters for accurately 
determining the areas of 
Irregular Figures. Panto- 
graphs, Eidographs, Both's 
Section-liner and others. 





33,000 SOLD. 



OTTO 1 ' 

GA8 AND GASOLINE 

ENGINES, 

f l-3tol00horsepower 
'Can be used in cities 
or in country inde- 
pendent of eas works 
or gas machines. 
No Boiler. 
No Danger. 
No Engineer. 



OTTO GAS ENGINE W0EKS, PHILADELPHIA. 



AGENTS WANTED 

In every County throughout the United States to 
handle our fast-selling specialties ; will sell in every 
home. Send two cent stamp for illustrated catalogue, 
terms, etc. 

ELECTRO-NOVELTY CO.. 

5-10 Amort Avenue, Roxbury, mass. 

N.B.— For description of Toy Motors manufactured 

by us, see July 23d issue Scientific American. 



Patent Foot Power Machinery, 

Complete Outfits. 

Wood or Metal workers without steam 
power can successfully compete with 
the large shops, by using our New 
LABOR SAVING Machinery, 
latest and most improved for practical 
Shop Use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 

695 Water Street, Seneca Falls, N. Y. 




THE SIMPLEX TYPEWRITER 

IGUARANTEED 

do as pood work 
as any high priced 
Imachine. Special- 
ly adapted for use 
in private corre- 
spondence. Sent 
by mail or express 
prepaid on receipt 
of 12.70. See Sci. 

___ Am., Oct. 1, p.21L 

Address Simplex Typewriter Co., 3*2 Great Jones Street, New York. 




The Sebastian-May Co 

Improved Screw Cutting 
Foot&T AmTTTO 
Power LA 1 AJJW 

Drill Presses, Chucks, Drills, Dors, 
and Machinists' and Amateurs' 
Outfits. Lathes on trial. Cata- 
logues mailed on application. 
165 to 167 Highland Ave., 
SIDNEY, OHIO. 




OIL WELL SUPPLY CO. 

91 & 92 WATER STREET, 

Pittsburg, Pa., 

Manufacturers of everything needed for 

ARTESIAW TTBIjXjS 

for either Gas. Oil, Water, or Mineral 

Tests, Boilers. Engines, Pipe. 

Cordage, Drilling Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on request. 



J. B. COLT & CO. 



OIL-LIME-ELECTRIC 

LANTERNS, 

|UI_tVC_llC^ STEREOPTICON9 



AND VIEWS. 
Large Catalogue Ft—, 
16 Beekman Street, N. Y. City. 
189 La Salle Street, Chicago, DL 



NEW YORK TRADE SCHOOLS.— DE- 

scriptionof the New York Trade Schools which were 
established nine years ago for the purpose of giving in- 
structions to young men in certain trades, and to enable 
young men already in such trades to improve 1 hemsel ves. 
With 10 illustrations. Contained in Scientific Ameri- 
can Supplement, No. 781. Price 10 cents. To be 
had at this office and from all newsdealers. 




Industrial, Manufacturing, 
and Uncurrent 

SECURITIES DEALT IN. 

W0RDEN & FANSHAWE, 

9 WALL ST.. NEW- YORK. 



ALUMINUM: ITS USES AND AP- 

plications. A valuable and interesting article by G. L. 
Addenbrooke. Contained in Scientific American 
Supplement, No. 859. Price 10 cents. To be had at 
this office and from all newsdealers. 

Steel Type for Writing Machines, 

J. D. MALLONBB, M'f'r, STOCKTON, N. Y. 



TRADES UNIONS, THE TENDENCY 

of.— By Herbert Spencer. An able paper, pointing out 
the 75 rent difficulties of dealing with complex social 
questions. Contained in Scientific American Sup- 
plement, No. 801. Price 10 cents. To be had at this 
office and from all newsdealers. 




If you are interested in 



^ELECTRICITY 



send for our special Price List Z. 
BELLS, BATTERIES, PUSHES, 
WIRE, MOTORS, 

And a full line of general 

ELECTRICAL SUPPLIES, 

STANLEY & PATTEES0N, 
Electrical House Furnishings, 

32 & 34 Frankfort St., N. Y. City. 



T. ft. G. 



A printed copy of the specification and drawing of 
any patent in th e foregoing li st, or any patent in print 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the f ore- 
foing list, provided they are simple, at a cost of $40 each, 
f complicated the cost will be a little moro. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 



THE TUSCARORA ADVER- 
TISING COMPANY, Manufac- 
turers, Publishers and Importers of 
Advertising Goods and Art Novelties, Coshocton, Ohio, 
buy good specialties outright or manufacture on royalty. 
Salesmen cover every State and Territory in the Union. 




LATHES 



Improved Screw Cutting 
Foot and Power 

Drill Presses, Shapers, Band, Circular, and Scroll Saws. 
Machinists' Tools and Supplies. Lathes on trial; 

fW Catalogue mailed on application. 

SEBASTIAN LATHE COMPANY, 
120 and 122 Culvert Street, Cincinnati, O. 



RAINMAKERS IN THE UNITED 

States.— A full account of the operations in the produc- 
tion of rain recently carried out under Federal appro- 
priations in Texas. One illustration. Artificial rain 
making. By Prof. E. J. Houston. Contained in Scien- 
tific American Supplement, No. 824. Price 10 
cents. To be had at this office and from all newsdealers 



use 
2 50 



FOR RENT, WATER POWER.-??* 

h. p. (night power used for Electric Light plant). Good 
railroad facilities. Town of 6,000 population. Address 
Riverside Water Company, Riverside, California. 



BILLINGS 

PATENT 



SCREW . 

PLATE. 




The Best Mechanical Help 

An inventor, investigator or experimenter 
can have is a great machine shop, whose 
business is (first) to do regular work, and 
(second) to help develop ideas. We have 
that shop, and have put what we have to 
say in a primer— will send it. 
The Jones Brothers Electric Co. Cin'ti, O 



ROLLING FLUID METAL.-A PAPER 

by Sir Henry Bessemer, F.R.S., on the manufacture of 
malleable iron and steel direct from fluid metal. With 
3 figures. Contained in Scientific American Supple- 
ment, No. 827. Price 10 cents. To be had at this 
office and from all newsdealers. 



LANTERNS WANTED MM 

HARBACH & CO. 809 Filbert St, Phila. Pa. 
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NO AIR PUMP. 
IN. VACUUM. 

CHICAGO WATER JACKETCONDENSER CO 

47 W.WASHINGTON St. 

FORCIRGULAR. CHICAGO, ILL 



Drop Forged i*ii|piif from Bar Steel. 
The Best Plate in the Market, 

The BILLINGS & SPENCER CO,, Hartford, Conn. 

DCATTV Piano. Organ, $23 up. Want agents. 
DtMl IT Cat'g free. Dan'l F. Beatty, Wash'ton. N.J. 



TO BUSINESS MEN 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
Is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he ad- 
vertises in the Scientific American. And do not let 
the advertising agent influence you to substitute some 
other paper for the Scientific American, when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a larger commission from 
the papers having a small circulation than is allowed on 
the Scientific American. 

For rates see top of first column of this page or ad- 
dress MUNN & CO., Publishers, 

361 Broadway, New York. 




A fine 14k gold plated watch 
to every reader of this paper. 
Cut this out and send it to us 
with your full name and ad- 
dress, and we will send you 
one of these elegant, richly 
jeweled gold finished watches 
by express for examination, 
and if you think it is equal in 
appearance to any 125.00 gold 
watch, pay our sample price. 
ta98, and it is yours. We send 
with the watch our guarantee 
that you can return it at any 
time within one year if not 
satisfactory, and if you sell 
or cause the sale of six we 
will give you One Free. Write 
at once as we shall send out 
samples for sixty days only. 

THE NATIONAL M'F'B 

& IMPORTING CO., 

334 Dearborn Street t 

CHICAGO. ILL. 



NOW READY! 

A NEW AND VALUABLE BOOK. 



After being on the Market Seven Years 
THE ACME AUTOMATIC ENGINE AND BOILER 




Half to Four Horse Power. Marine and Stationary. 

For either Natural Gas or Petroleum as Fuel* 
tW WO BZTRA irffSXJRAWOE. 

ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y. 




12,000 Receipts. 680 Pages. Price $5. 

This splendid work contains a careful compila- 
tion of the most useful Receipts and Replies given 
in the Notes and Queries of correspondents as pub- 
lished in the Scientific American during the 
past fifty years : together with many valuable and 
important additions. 

Over Twelve Thousand selected receipts 
are here collected ; nearly every branch of the use- 
ful arts being represented. It is by far the most 
comprehensive volume of tne kind ever placed be- 
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem- 
ists and workers in all parts of the world ; the in- 
formation given being of the highest value, ar- 
ranged and condensed in concise form convenient 
for ready use. 

Almost every inquiry that can be thought of, 
relating to f ormu lae used in the various manufac- 
turing industries, will here be found answered. 

Instructions for working many different pro- 
cesses in the arts are given. 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re- 
ceipts, embracing how to make papier mache; how 
to make paper water proof and fire proof; how to 
make sandpaper, emery paper, tracing paper, 
transfer paper, carbon paper, parchment paper, 
colored papers, razor strop paper, paper for doing 
up cutlery, silverware; how to make luminous 
paper, photograph papers, ete. 

Under the head of Inks we have nearly 450 re- 
ceipts, including the finest and best writing inks 
of all colors, drawing inks, luminous inks, invisi- 
ble inks, gold, silver and bronze inks, white inks; 
directions for removal of inks; restoration of 
faded inks, etc. 

Under the head of Alloys over 700 receipts are 
given, covering a* vast amount of valuable infor- 
mation. 

Of Cements we have some 600 receipts, which 
include almost every known adhesive preparation, 
and the modes of use. 

How to make Rubber Stamps forms the subject 
of a most valuable practical article, in which the 
complete process is described in such clear and ex- 
plicit terms that any intelligent person may readily 
learn the art. 

For Lacquers there are 120 receipts ; Electro-Me- 
tallurgy, 125 receipts; Bronzing, 127 receipts; Pho- 
tography and Microscopy are represented by 600 
receipts. 

Under the head of Etching tnere are 55 receipts, 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints, Pigments and Varnishes furnish over 
800 receipts, and include everything worth know- 
ing on those subjects. 

Under the head of Cleansing over 500 receipts 
are given, the scope being very broad, embracing 
the removal of spots and stains from all sorts 
of objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, glass, leather, metals, 
and the restoration and preservation of all kinds 
of objects and materials. 

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps nave nearly 300 receipts. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of 
practical value in their respective callings. 

Those who are in search of independent business 
or employment, relating to the home manufacture 
of sample articles, will find in it hundreds of most 
excellent suggestions. 

(y Send for descriptive circular. 

MUNN & CO., Publishers, 

SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, New York* 
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NEW AND VALUABLE BOOKS 

FOR 

METAL WORKERS. 



L.A NGBEIN.-A Complete Treatise on the Electro- 
Deposition of Metals. ComprisinK Electro-Plating and 
Galvanoplastic Operations, the Deposition of Metals by 
the Contact and Immersion Processes, th e Coloring of 
Metals, the Methods of Grinding and Polishing, as well 
as Descriptions of th e Electric Elements, Dynamo-Elec- 
tric Machines, Thermopiles, and of the Materials and 
Processes used in every Department of the Art. Trans- 
lated from the German of Dr. George Langbein, with 
additions by William T. Brannt, editor of the " Techno- 
Chemical Receipt Book." Ill ustrated by 125 Engravings. 
In one volume, 8 vo, 404 pages. Price $4.00 

BLiINN.— A Practical Workshop Companion for Tin, 
Sheet-Iron and Copper-Plate Workers. Containing 
rules for describing various kinds of Patterns used by 
Tin, Sheet-Iron and Copper-Plate Workers. Practical 
Geometry; Mensuration of Surfaces and Solids; Ta- 
bles of the Weights and Strengths of Metals and other 
Materials : Tables of Areas and Circumferences of 
Circles; Composition of Metallic Alloys and Solders, 
with numerous valuable Receipts and Manipulations 
for every-day use in the workshop. By Leroy J. Blinn. 
A new, revised, and enlarged edition, printed from new 
type, and with 170 newly engraved illustrations. In one 
volume, 12mo. 296 pages. Price... $2.50 

BRAN NT. -The Metal Worker's Handy Book of Re- 
ceipts and Processes— Being a Collection of Chemical 
Formulas and Practical Manipulations for the Working 
of all the Metals and Alloys, including the Decoration 
and Beautifying of articles manufactured therefrom, as 
well as their preservation. Edited from various sources 
by William T. Brannt, editor of "The Techno-Chemical 
Receipt Book." Illustrated by 63 engravings. Over 500 
pages, 12mo, cloth, gilt, closely printed, containing a vast 
amount of valuable matter on all the Metals and Alloys, 
not to be found in any other book in the English lan- 
guage. Price $2.50 

L \ ItKIN.— The Practical Brass and Iron Founder's 
Guide. A Treatise on Brass Founding, Moulding, the 
Metals and their Alloys, etc. By James Larkin, late 
Conductor of the Brass Foundry Department in the 
Penn Works, Philadelphia. A new, revised, and greatly 
enlarged edition. Illustrated. 12mo. 394 pages. Price 

$2.50 

RICHARDS.— Aluminum : Its History, Occurrence, 
Properties, Metallurgy and Applications, including its 
Alloys. By Joseph W. Richards, M.A., AC, In- 
structor in Metallurgy at the Lehigh University. Sec- 
ond edition, revised and greatly enlarged. Illustrated 
by 28 engravings and two diagrams. Price $5 .00 

IW The above or any of our Books sent by mail, free of 
postage, at the publication prices, to any address in the world. 

IW Circulars, giving the full Tables of Contents of all 
of the above books, will be sent free of postage to any one in 
any part of the world who will furnish his address. 

fW Our New and Enlarged Catalogue of Practical and 
Scientific Books, 88 pages, Svo, and our other Catalogues, 
the whole covering every branch of Science applied to the 
Arts, sent free and free of postage to any one in any part of 
the world who will furnish us with his address. 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers & Importers 
810 Walnut St., Philadelphia, Pa., U. S. A. 
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STEEL TYPE FOR TYPEWRITERS 

Stencils, Steel Stamps, Rubber and 
Metal Type Wheels, Dies. etc. 

Model and Experimental Work. 

Small Machinery, Novelties, etc., man- 
ufactured by special contract. 

New York Stencil Wks. 100 Nassau St., N. Y 




WHAT ELECTRICITY IS —BY W. W. 

Jacques. An interesting discussion of the subject, illus- 
trated with some new experiments. Contained in Scien- 
tific American Supplement, No. 857. Price 10 
cents. To be had at this office and from ail newsdealers. 




THE BEST LOOSE PULLEY OILER 
IN THE WORLD. 

Vanduzen pat. L.PUL. Oiler 

Keeps Pulley oiled 3 to 4 weeks with one 
ailing. Coit 25, 30, 40, 50, 65 and 85 cents 
each. Send Price and TRY ON E. 
State diameter and speed of Pulley. Will 
send Catalogue free. Mention this paper. 
he VANDUZEN & TIFTCO.Clneinnatl,O.U.SJ k . 



Model Makers' U AHCI O Di es, Castings, 

- Supplies.- «■ vUCkO Patterns, Tools. 

Inventions Perfected. Novelty and Duplicate Work. 

CATALOGUE. A. J. Weed k Co., 106. 108 Liberty St., N. Y. 



;ness & head noises cured 



ncflc 

^J^LJbml b y feck's luvisible Tubular Bar Cushions. Whispers 
^" i"""*™* heard. Successful when all remediesf ail. SoIdrnPp 
only by F. Hiacox, 868 B'way, N.V. Write for book of proofs!" Kt t 



EYESIGHT : ITS CARE DURING IN- 

fancy and Youth. A valuable article by L. W. Fox, 
M.n. Contained in Scientific American Supple- 
ment, No. 822. Price 10 cents. To be had at this office 
and from all newsdealers. 



SYLPH CYCLES «"" E *? Y 

Hallow — . — * Perfection of cycle manutacture; no 

need now to ride springless cycles or de- 

i on tires alone for comfort. Jiylph 

Sp ring Frame destroys^ 

vTbrat'n. Light,sim-i 

pie, strong. Cata.freel 

Rousc-Duryea Cy.Co., ______ 

16 G St., Peoria, 111. AGTS.WANTED 




PATENT PETROLEUM MOTOR 




(No Benzine), 



FOR RUNNING LAUNCHES. 

Cheapest and Best Engine. 

%2B~ Send for illustrated catalogue free. 

J. Ml. CROB & CO., 

Leipzig-Eutritzsch (Germany). 




COMPIBmETER 

Figures any and all kinds of ex- 
amples. Operated by keys. 
>aves 60 per cent of time. In- 
sures accuracy, and relieves all 
mental strain. Why don't you 
get one ? 
Send for circular. 

FELT & TARRANT, 

52-56 Illinois St. Chicago. 



TO l_llfCIIT__DC Assistance given in dif- 

III INfCniUnUi ficult places. Model and 
Drawing made. Positive secrecy assured. Charges very 
light. S. D. JOHNSON, Wallingford, Conn., Expert 
Watch and Model Maker. 



A NEW EDITION OF 

The Scientific American Reference Book 

This attractive little book, of 150 pages, embraces a 
great variety of information useful for reference in the 
house and workshop. It contains the last Census of the 
U. S. by states and counties, and has the area of square 
miles in each state and territory, with tables of the oc- 
cupations and the number engaged in each kind of busi- 
ness; lists of cities having 10,000 inhabitants; all the 
statistics being compiled from the 1890 census; the 
United States patent laws, with directions how to obtain 
patents secure caveats, trade marks, design patents 
and copyrights. 

The book contains tables for calculating the horse 
power of steam engines, and other information useful 
and varied. The matter crowded between the covers 
of this little 150 page volume cannot be obtained from 
any other source. Price "25 Cent*. May be had of 
newsmen or by mail. 

TMZTJJsrjsr en? oo. 

Publishers of Scientific American, 

361 Broadway, Mew York. 



CHUCKS. 



Catalogue No. 12, just issued 
with over 4C new illustrations 
— .— ._ . — - -_-___-— sent free. Address. 
The Cushman Chuck Co., Hartford, Conn. 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientific 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 




THE STIRLING BOILER 

is economical in fuel, repairs, and 

absolutely safe at high pressure. 

Practically self -cleaning. 

THE STIRLING COMPANY, 

GENERAL OFFICES: 

PULLMAN BUILDING, CHICAGO 
Branches in all principal cities. 



HOW TO MAKE A STORAGE BAT- 

tery. — By G. M. Hopkins. Directions for making a 
Plante battery and for charging the same. With 4 illus- 
trations. Contained in Scientific American Sup- 
plement, No. 845. Price 10 cents. To be had at this 
office and from all newsdealers. 



BATES ROCK & ORE BREAKER 

Capacity up to 200 tons per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breake s combined. 

Builders of High Grade Mining 
Machinery. Send for Catalogues. 

GATES IRON WORKS, 
■IOC So. Clinton St., Chicago 

136 C, Liberty Street, New York, 
237 C, Kranklin St., Boston, M ss 




Water Power for sale cheap -600 h. p. at lowest water 
ever known, in one of the best small cities in the best 
climate in the world. C Eckstine, Buena Vista, Colorado. 
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ARTESIAN 

Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 50 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1,000 feet. 
Write us stating exactly what is 
required and send for illustrat- 
ed catalogue. Address 
& OIL WELL SUPPLY CO., 



80 Beaver Street, New York. 



AUTOMATIC 

DOUBLE-, 



Ull I He Pays 

n I LL the Express. 

on this American made Re- 
volver. Full Nickel- 
I Plated, Rub- 
ber Stock, Cen* 
ter Fire, 
32 or 38 
caliber. 
Five 
shot 



8 in. long, rifle barrels^ in. Long fluted cyl-' 

inder. Low curved hammer, which prevents ac 

cidental discharge. Weight 16 oz. Cut this out 

and send with order and we will ship by express C. O. D. If 

on examination you And it as represented pay agt. $4 4.T 

We paying all charges. W. HILL & CO., 207 State St., Chicago. 





BOOKS. 



Our entirely new 116 page Catalogue of Sci- 
entific and Technical Books, both American 
and Foreign, just issued, containing a record 
of nearly 3,500 books, and embracing more 
than 300 different subjects, arranged under a 
new plan with cross references and author's 
index, will be mailed free to any address in 
the world on application. Address 

3VLTTPJ-PJ- eft* CO., 

Publishers "Scientific American," 

ffo. 361 BROADWAY, NEW Y0BK. 



,er night. A 
light and pro- 
fitable bus* 



$10.00 to $50.00 I 

ness. Magic Lanterns and Views of popular sub- 
jects. Catalogues on application. Part 1 Optical, 2 
Mathematical, 3 Meteorological, 4 Magic Lanterns, etc. 
L. MANASSE, 88 Madison Street, Chicago, 111. 




To Inventors. 

E. Konigslow, manufacturer of Fine Machinery 
and Mo del s, offers Special Facilities to Invent- 
ors. Guarantees to work out ideas in strictest secrecy, 
and any improvement that he can suggest goes with tlie 
work. Thousands of men have crude though really val- 
uable ideas, which they lack mechanical training to de- 
velop. Novelties and patented articles manufactured 
by contract. 181 Seneca St., Cleveland. Ohio. 



Shepard's New $60 Screw-Cutting Foot Lathe 

*5 ^jHfc Foot and Power Lathes, Drill 

« - Z\£ Presses, Scroll Saw Attach- 

H 'i —i— - tay BnB ments, Chucks, Mandrels, Twist 

& g_B_______F Drills, Dogs, Calipers, etc. 

Lathes on trial. Lathes on 
payment. 

Send for catalogue of Outfits 

for Amateurs or Artisans. 

Address H. L. SHEPARD, 

AG KMT, 

141 West 2d Street, 

Cincinnati, Ohio. 




A Great Aiwtisii Mean 

The Architects and Builders Kdition 

of the Scientific American. 

(Established 1885.) 

This superb architectural work has by far the largest 
circulation of any periodical of its class. It goes di- 
rectly into the hands of those who have the ordering of the 
great bulk of Building Materials and Appliances, namely, 
the Architects, Builders, Constructing and Sanitary 
Engineers, Contractors, and House Owners. 

The Building Edition of the Scientific American 
is unquestionably the very best advertising medium for 
manufacturers and dealers in Building Materials, Car- 
penters' Tools, Woodworking Machinery, Heating. Ven- 
tilating, Plumbing and Sanitary Appliances, Roofing, 
Architectural Wood and Metal Work, Builders' Hard- 
ware, Doors, Sash, Blinds, Paints, and in fact all goods 
which enter into or are used in the construction and 
maintenance of Buildings or works of any kind. 

The rates for advertising are moderate. For terms 
address Munn &, Co. Publishers, 361 Broadway, N. Y. 



PROPOSALS. 




HARRISON CONVEYOR! 

* & HanSiW Grain, Coal, Sand, Clay, Tan Birk, Cinders, Ores, Seeds,&c. 
_____! BORDEN, SELLECK & CO., {*__*_» I Chicago, IIL 
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UNITED STATES ENGINEER OFFICE, NO. 73 
Fourth Street, Portland, Oregon, September 15, 1892. 
—Sealed proposals, in duplicate, will be received at this 
office until 2 o'clock p. m., standard time, November 15, 
1892, and then publicly opened, for furnishing all the 
material and labor necessary to complete the present 

!>roject for improving canal at the cascades of the Co- 
umbia River, Oregon. Preference will be given to ma- 
terials of domestic production or manufacture, condi- 
tions of quality and price (import duties included; being 
equal. Attention is invited to Acts of Congress, ap- 
proved February 26, 1885, and February 23, 1887, vol. %\, 
page 332, and vol. 23, page 414, Statutes at Large. The 
Government reserves the right to reject any and all 
proposals, also to waive any informalities, specifica- 
tions, blank forms, and all available information will be 
furnished on application to this office. Persons intending 
to submit proposals must visit the locality of the works. 
THOS. H. HANDBURY, Major, Corps of Engineers, 
U. S. A. 




WOOL WASHERS, 

WARP DYEING AND SIZING MACHINES, 

PATENT RUBBER COVERED SQUEEZE 

ROLLS, 

POWER WRINGERS FOR HOSIERY AND 

YARN DYEING, 

DRYING AND VENTILATING FANS, 

WOOL. AND COTTON DRYERS, Etc. 

Catalogues free. 

Box L ^ 



r 



SEC( 

Robert .. ' . -, 

treating ox umi. >' -•• :•*. * *' 

employed. Historical no-v- 

provements in the Plante System, i*._- 

cesses, Improvements in the Faure Type, Chemist, i> o. 

the Acid. With 13 figures. Contained in Scientific 

American Supplement, No. 838. Price 10 cents. 

To be had at this office and from all newsdealers. 




HAND AND POWER 

BALING and PACKING 
PRESSES 

FOR ALL PURPOSES. 

RYTHER MFG. CO., 

Watertown. N. Y., U . S . A. 



CENTLEMA N — ten years experienced in Chicago 
finances, last five junior in private banking firm— desires 
correspondence with firm or corporation of unquestion- 
ed standing, with view of representation here in some 
responsible financial capacity. S. 29, care of Lord & 
Thomas, Chicago. 



PLAYS 



Dialogues, Speakers, for School, 
Club and Parlor. Catalogue free. 
T. S. DEHIS0N, Publisher, Chicago. 



STEVENS PATENT SPRING DIVIDERS 

Leader, No. 75. Price, by mail, postpaid. 

VA inch $0.80 I 4 inch $0.90 I 6 inch. . . .$1.00 

3 " 0.85 1 5 " 0.95 1 8 " 1.25 

You are quite welcome to write us at any 
time about improvements which you can 
suggest on our tools. 

Ideal and Leader Spring Calipers and Di- 
viders, Ideal Surface Gauges, Depth Gauges, 
and Fine Machinists' Tools. 

B3F" Illustrated catalogue free to all. 
J. STEVENS ARMS & TOOL. CO.* 
P. O. Box 280, Chicopee Falls, Mass. 




VOLNEY YY. MASON & CO., 

FRICTION PULLEYS, CLUTCHES, and ELEVATORS 



PROVIDENCE. R. I. 



THE BUNDY AUT0MAT,C 

Mil UUI1UI T|M£ REC0RDER . 




Every employe keeps 
hi* own time. 

Simple, accurate, 

economical. 
Manufactured by 

BUNDY MFG. CO., 

Binghamton, N. Y. 

t_F" Send for circular. 



HAVE YOU READ 

Experimental 

cience ? 



This new book, by Geo. M. Hopkins, is just what 
you need to give you a good general knowledge of 
Physical Science. No one having the spirit of the 
times can afford to be without the kind of scien- 
tific information contained in this book. It is not 
only instructive, but entertaining. 




Over 700 pages : 680 fine cuts ; substantially and 
beautifully bound. Price by mail, $4.00. 

fWSend for illustrated circular. 

MUNN & CO., Publishers, 

Office of the SCIENTIFIC AMERICAN 

361 BROADWAY, NEW YORK.. 
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Inside Page, each insertion - - 75 cents a line 
Back Page, each insertion - - - - $1.00 a line 
The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 
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OVERMAN WHEEL CO. 

BOSTON. WASHINGTON. DENVER. SAN FRANCISCO. 

A. G. SPALDING & BROS., Special Agents, 

CHICAdO. NEW YORK. PHILADELPHIA. 




Patented May 10, July 19, 1887 ; Oct. 29, 1889 ; 
Aug. 19, Oct. 21, 1890; April 7, May 12, 1891; 
July 19, 1892. 

T ts *d vantages are : 

1. Stronger than a common screw. 

2. Uniform and wide slot. 

3. Requires the use of but one bit in hard 
wood. 

4. Inserted easier. 

5. Centralized point. 

6. Superior holding power. 

7. The screw being Cold Forged, instead 
of Cut, leaves on its entire surface a 
metallic skin. 

H3T" Send for samples to 

AMERICAN SCREW CO. 

. PROVIDENCE, R. I. 



95 MILK ST., BOSTON, MASS. 

This CompaDy owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 




I A If C CTCAIICDC 14 phototypes of them 

L#\ IV C O I CM 111 CIIO for 50 cents in stamps. 
Marine Review, 515 Perry-Payne Bld'g, Cleveland, O. 

A man takes more pride in 
possessing a good thing when 
other people covet it. (So 
does a woman.) The covet- 
ous spirit always seems to be 
aroused at sight of the new 
quick-winding " Waterbury." 

A 14-karat gold filled, or 
coin-silver case and fine 
enamel dial, add beauty and 
elegance to its accurate 
timekeeping. 

A jewelled watch, "stem- 
winder " and stem-set. It is 
also low priced. 

Tour jeweller tells it, and will show 
you various styles. 




Model 



Remington 

Typewriter 

For Ease and Convenience of Operation, Simplicity of Design 

and Durability of Construction, is 

UNEQUA.LED. 

SEND FOR CATALOGUE. 



WYCKOFF, SEAMANS & BENEDICT, 327 Broadway, N. Y. 



KODAKS. 



J A styles and sizes 
I for the season of 



$6.00 to $65.00. 



Regular 

Junior 

Folding 

Daylight 

Ordinary 

Latest improvements, registers for ex- 
posures ; glass plate attachments ; daylight 
loading, etc., etc. Send for catalogue. 

THE EASTMAN COMPANY, 

Rochester, N. Y. 




VANDUZEN s JirPUMP 

THE BEST IN THE WORLD. 

Pumps Any Kind of Liquid. 

Always In Order, never Clogs nor 
freezes. Every Pump Guaranteed. 

— IO SIZES. 

200 to 12000 Gillont per Hour. 
Cost $7 io$T5o«ch. Address 

THE VANDUZEN & TIFT CO., 

to 10$ E. Second St., Cincinnati, 0. 



BORE 

WELLS 

DRILL 

WELLS 



The BEST MACHINERY 
and TOOLS in the world for 
succeeding in this business— also 

Horse Powers, 
Steam Engines, 
Pumps & Valves, 

Iron Pipe and Fittings, Well Sup- 
plies. Honest and reliable work 
assured. Catalogue mailed Free. 

LOOMIS&NYMAN, 

TIFFIN, OHIO. 



"Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 




Important Improvements. 

All the Essential Features greatly perfected 
The Most Durable in Alignment. 

Easiest Running and Most Silent. 
All type cleaned in 10 seconds without soiling the hands 
The Smith Premier Typewrite'- Co , Syracuse, N. Y.i U. S. A. 

S3?~ Send for Catalogue. 



ALUMINUM. AN INTERESTING DE- 

scription of the various methods of manufacturing this 
metal, chemical and electrolytic; with special reference 
to the II eroult method. With 6 figures. Contained in 
Scientific American Supplement, No. 733. Price 
10 cents. To be had at this office and from all news- 
dealers. 



% to 50 HP. THE 




Economy, Reliability. 
Simplicity, Safety. 



Motor of 19 th Century 

Can be used Any Place.to do Any 
Work, and by Any One. No Boil- 
er! No Fire! No Steam! No 
Ashes! No Gauges! No Engi- 
neer! A perfectly safe Motor 
for all places and purposes. Cost 
of operation about one cent an 
hour to each indicated horse power. 
For circulars, etc., address 
CHARTER GAS ENGINE CO. 
P.O. Box 148. sterling, 111. 



ELECTRIC POWER APPARATUS, 

FOR EVERY VARIETY OF ME0HANI0AL WORK. 

SAFE, SURE, RELIABLE. 



ESTIMATES FURNISHED. 



SEND FOR CATALOGUES. 



THOMSON-HOUSTON MOTOR CO., 

620 ATLANTIC AVENUE, BOSTON, MASS. 



THE HUB FRICTION CLUTCH, 




applied to Pulleys, Gears, Sprock- 
et Wheels, Reversible Counter- 
shafts and Cut-off Couplings. The 
most simple, effective, durable 
and economical Clutch on the 
market. Made in sizes to transmit 
from 2 up to 1000 h. p., at slow or 
fast speed. Over 1 , OO O in us e. 
Write for cuts, description, price 
list and discounts, to the makers, 
The James Smith 
Woolen Machinery Co., 
411-421 JUaee 8t., Phlla., Pa. 



SPECIAL TOOLS AND MACHINES 

We build machines of all kinds for INVENTORS 

and others wishing the best possible results. Robotham 
& Darby, No. 355 Mulberry Street, Newark, N. J. 



PATENT JACKET KETTLES 

Plain or Porcelain Lined. 
Tested to 10) lb. pressure. Send for Lists. 

BARROWS-SAVERY CO., 
S. Front & Reed Streets, Philadelphia, Pa. 





ATENTS! 

MESSRS. MTJNN & CO.. in connection 
with the publication of* the Scientific 
American, continue to examine improve- 
ments, and to act as Solicitors of Patents 
for Inventors. 
In this line of business they have had forty-five, years' 
experience, and now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn 
. X^' a L 8 ° ^tend to the preparation of Caveats, Copy- 
rights for Books, Labels, Reissues, Assignments, and 
Reports on Infringements of Patents. All business in- 
trusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements 
Assignments, Rejected Cases. Hints on the sale oi 
Patents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 
MUNN »fc CO., Solicitors of Patents. 

361 Broadway, New York. 
BRANCH OFFICES.— No. 622 and 624 F Street, Pa- 
cific Building near 7th Street, Washington, D. C. 




WITHOUT CAR FARE 

save $6o a year — have elegant time doing it — never felt 
so well — can do ten hours' work in seven — salary raised 
yesterday — employers like healthful men. 

Finest cycling catalogue free at Columbia agencies, by 
mail for two 2-ct. stamps. Pope Mfg. Co., Boston, New 
York, Chicago, 



THE COMPASS.— BY CAPT. D. WIL- 

son-Barker, Lieut. R.N.R. A valuable paper on this 
instrument from a historical, theoretical and practical 
standpoint. Contained in Scientific American Sup- 
plement, No. 859. Price 10 cents. To be had at this 
office and from all newsdealers. 



ELECTRO VAPOR ENGINE. 

MS OR GASOLINE FOR FUEL 

NO BOILER. NO FIRE. NO DANGER. 
NO ENGINEER. 

Engine operated by spark 

from small battery. 
You turn the Switch, 
Engine does the rest. 

Regan Vapor Stationary 
Engines, 1 to 12 H. P. 

Regan Vapor Pumping En- 
gines, 350 to 10,000 gallons ca- 

pacity. 

MANUFACTURED BY 

THOMAS KANE & CO., 

CHICAGO, ILL. 

VWSend stamp for catalogue " V." 




GENERAL ELECTRIC COMPANY. 




THOMSON-HOUSTON and EDISON SYSTEMS. 
INCANDESCENT and ARC LIGHTING. 



* 

O. INCANDESCENT and ARC LIGHTING. a* 

O STREET RAILWAYS. * 

* TRANSMISSION OF POWER. J 

* MINING BY ELECTRICITY. 

Send for our NEW Catalogue. 
BRAWOH OFFIOESi 



620 Atlantic Avenue Boston, Mass. 

173 and 175 Adams Street Chicago, 111. 

264 West Fourth Street Cincinnati, O. 

Gould Building Atlanta, Ga 



15 First Street San Francisco, Cal. 



42 Broad Street New York. 

509 Arch Street Philadelphia. Pa. 

401-407 Siblev Street St. Paul, Minn. 

Masonic Temple Denver, Colo. 



THE GRAVES 



:levators. 

IflMifflMMIrWIrfrhlil'IH 




BARN ES f 

New Friction Disk Drill. 

FOR LIGHT WORK. 

Has these Great Aduantages: 

The speed can be instantly changed from to 1600 
without stopping or shifting; belts. Power applied 
can be graduated to drive, with equal safety, the 
smallest or largest drills within its range— a won- 
derful economy in time and great saving in drill 
breakage. Send for catalogue. 

W. F. & JN0. BARNES CO., 
1999 Ruby St., - Rockford, 111, 




ASBESm 

STEAM PACKING 

Boiler Coverings, Millboard, Roofing, 
Building Felt, Liquid Paints, Etc. 

DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE. 

H. W. JOHNS MFG. CO., 87 Maiden Lane, N.Y. 



CAN'T TURN THEM OUT FAST ENOUGH, 

because everybody calls for Lunkenheimer's 
Single Connection "Junior" Lubricn- 
tor. It has stood the test for years, and is 
still the simplest, most efficient and satis- 
factory single connection lubricator on the 
market. Thousands in daily use, and gi ving 
universal satisfaction. Supplied by dealers or 
write The Lunkenlieimer Brass Mfg. 
Co., Cincinnati, Ohio, U. S. A. Catalogue 
of superior Steam Specialties, Valves, Lu- 
bricators, Oil and Grease Cups, etc., sent if 
you mention the Scientific. 




THE 




ESTABLISHED 1846. 

The Most Popular Scientific Paper in the World 

Only $3.00 a Year, Including Postage. 
Weekly— 52 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Subscription.— One copy of the Scien- 
tific American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber In the United States, 
Canada, or Mexico, on receipt of thr ee dollars by the 
publishers ; six months, $1.50 ; three months, $ 1.00. 

Clubs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
HIUNN *fc CO., 361 Broadway, New York. 



THE 

MtvMtxc ^wwiatt ^upptement 

This is a separate and distinct publication from The 
Scientific American, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. The 
Scientific American Supplement is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in al! 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archaeology, Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement for the United States ana 
Canada, $6.00 a year; or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by postal order, express money order, or check, 
M.UNN & CO., 361 Broadway, New York, 



§uMmg (JMitfon, 

The Scientific American Architects' and 
Builders' Edition is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages: forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all news- 
dealers. $2.50 a year. Remit to 

MUNN & CO.. Publishers, 

361 Broadway, New York. 
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PRINTING INKS 

The Scientific American is printed with CHAS. 
BNEU JOHNSON & CO.'S INK, Tenth and Lombard 
8U., Philadelphia, and 47 Rose St., opp. Duane, New York 
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